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Abstract 
Video game addiction among adults is a serious mental health issue. Unfortunately, research on 
video game addiction is in its infancy and impeded by the lack of a valid and reliable measure for 
use with adults. Lemmens, Valkenburg, and Peter (2009) developed an adolescent video game 
addiction measure, the Gaming Addiction Scale (GAS); however, it has not been validated for 
use with an adult population. The primary aim of this study was to evaluate the appropriateness 
of the GAS for use with adults and evaluate whether the measure is a valid and reliable measure 
of adult video game addiction. The measure was administered to a population of 2,820 massively 
multiplayer online adult gamers through popular gaming websites. Factor analysis was 
conducted to evaluate whether the items sorted into the same seven underlying criteria (i.e., 
salience, tolerance, mood modification, relapse, withdrawal, conflict, and problems) of video 
game addiction as the original study. This analysis revealed a four-factor structure that differed 
from the adolescent version of the measure but still encompassed the seven criteria of gaming 
addiction in a coherent manner. The GAS exhibited strong reliability and concurrent validity 
with loneliness, life satisfaction, and time spent gaming.  The GAS did not exhibit discriminant 
validity with a measure of social anxiety. A hypothesized moderating effect of time spent 
gaming on the relationship between video game addiction and playing with real-life friends was 
not supported. The GAS is reliable and compatible with current understandings and diagnostic 
criteria; it has potential as a useful measure of video game addiction for adults.  Future research 
should focus on further validation of the measure for adults, and clarifying the relationship 
between social anxiety and gaming addiction. 
 Keywords: video games, gaming addiction, massively multiplayer online game (MMOG) 
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Extension and Validation of an Adult Gaming Addiction Scale 
Chapter 1 
According to recent census data, 56% of adults play video games, and that number is 
expected to keep growing (Lenhart, 2008).  Among adults who play video games, as many as 
15% meet criteria for Video Game Addiction (“Gaming Addiction”), when using the polythetic 
criteria of the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric 
Association [DSM-IV-TR], 2000; Grusser, Thalemann, & Griffiths, 2007; Koo, 2009).  Gaming 
addiction is a multidimensional syndrome consisting of cognitive-behavioral symptoms that 
result in negative social, academic, and professional consequences of playing video games 
(Caplan 2007; Caplan, Williams, & Yee, 2009; Griffiths, Davies, & Chappell, 2004; Ng & 
Wiemer-Hastings, 2005).  These cognitive-behavioral symptoms include salience, tolerance, 
relapse, withdrawal, conflicts, problems, and mood modification (Griffiths, 2005a; Griffiths & 
Davies, 2005).   
Research on Gaming Addiction Among Adults is in its Infancy 
The concept of gaming addiction evolved from research on Problematic Internet Use, a 
type of behavioral addiction (Griffiths, 2000).  Gaming addiction, under the original label of 
Internet Gaming Disorder, was included as a subtype of Internet Use Disorder in the appendix of 
DSM-5 as a possible future diagnosis, pending further research (American Psychiatric 
Association, 2013).  The criteria for Internet use disorder includes (a) preoccupation with 
internet use to the point of impairment or distress, (b) loss of interest in other activities, (c) an 
inability to limit time spent on the internet, (d) a need to spend increasing amounts of time on the 
internet, (e) unsuccessful attempts to reduce time on the internet, (f) withdrawal symptoms, (g) 
and use of internet to avoid unwanted activities or affects (American Psychiatric Association, 
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2013).   The majority of problematic internet use research concerning gaming addiction was 
conducted using Massively Multiplayer Online Games (MMOGs), a highly immersive form of 
online video game that offers simultaneous virtual play for millions of gamers within a virtual 
world.  The scant available evidence suggests that MMOG use accounts for the majority of 
problematic internet use (Liu & Peng, 2009). 
MMOGs are the Ideal Context for Gaming Addiction Research 
Adult MMOG players are more likely to fall prey to gaming addiction than other gamers 
(Cole & Griffiths, 2007; Ng & Wiemer-Hastings, 2005; Smyth, 2007). Smyth (2007) randomly 
assigned college age gamers to play one of four gaming types for a month: (a) MMOG, (b) 
console, (c) offline computer, or (d) arcade.  After one month, gamers assigned to play MMOGs 
functioned significantly poorer than the other three groups in a number of areas related to 
gaming addiction, including amount of time spent playing; overall health, sleep quality, and  
real-life socializing; and schoolwork. On the other hand, there were no significant differences 
between the MMOG and other experimental conditions in overall ratings of social life, academic 
performance, or quality of life.  Smyth (2007) noted that the students assigned to play MMOGs 
played less on average than a typical MMOG player, suggesting that people who play MMOGs 
of their own volition might be at greater risk of repercussions (Griffiths et al., 2004).  
Stetina, Kothgassner, Lehenbauer, and Kryspin-Exner (2011) compared MMOG gamers 
to gamers who played online-ego-shooters and real-time strategy games.  Online-ego-shooters 
are first person shooter games that are played as an individual or as a team in an online 
multiplayer environment against other human players (Apperley, 2006).  Real-time strategy 
games provide a bird’s eye view of a map filled with resources on which players compete by 
building a resource gathering civilization and army to wipe out other players (Apperley, 2006). 
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Participants were recruited through online forums and compared on self-report measures of 
problematic game use, depression, and self-esteem. Compared to the other two groups, MMOG 
players showed higher problematic gaming behavior and depressive tendencies, lower            
self-esteem, higher escapism, and more continuous time playing (Stetina et al., 2011).  In fact, 
MMOG players exhibited twice the rate of problematic gaming behavior as compared to     
online-ego-shooters and real-time strategy players. 
Research suggests that MMOGs have the highest gaming addiction potential due to their 
highly immersive and socially engrossing features (Cole & Griffiths, 2007; Ng &            
Wiemer-Hastings, 2005; Smyth, 2007). Additionally, MMOGs are considered to be more 
addictive than other forms of gaming because they include a more diverse range of reinforcers 
that increase the likelihood of gaming addiction (Griffiths 2008; Griffiths, 2010b).  These 
reinforcers include a mixture of intermittent, high magnitude, and continuous reinforcements. 
Intermittent reinforcers are typically rare game items that are dispensed during specific in-game 
events according to a variable ratio schedule.  MMOG players may need to complete a lengthy 
in-game event multiple times before receiving their intended reinforcer.  High magnitude 
reinforcers are typically pieces of exceedingly powerful equipment that are earned during 
extremely difficult in-game events, and often require a great deal of player strategy and 
cooperation to obtain.  This equipment is of high importance to a MMOG player because it is 
often required for the player to engage effectively in the next tier of rewarding game events. 
Continuous reinforcers are given to the player immediately upon the completion of a game event.  
These are typically a form of points used to advance the player’s character’s abilities, or currency 
used to purchase equipment or services.  These continuous reinforcers are intended to keep the 
MMOG player engaged in between the next intermittent or high magnitude reinforcer (Griffiths 
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et al., 2004).     
Risk and Protective Factors for Gaming Addiction 
Psychosocial risk factors are thought to predispose an individual to develop the cognitive 
behavioral symptoms of gaming addiction (Caplan, 2007; Davis, 2001). These psychosocial risk 
factors include poor impulse control, poor life satisfaction, low self-esteem, loneliness, social 
anxiety, depression, and aggression (Kim & Davis, 2009; Liu & Peng, 2009; Stetina et al., 2011). 
Loneliness has been found to be one of the strongest psychosocial risk factors of gaming 
addiction among online gamers (Caplan et al., 2009; Parsons, 2005; Seay & Kraut, 2007).  Low 
satisfaction with life is associated with severe addiction to MMOG play (Ko, Yen, Chen, Chen, 
& Yen, 2005).  People who are less satisfied with their daily lives are more likely to escape into 
excessive game use (Caplan et al., 2009; Liu & Peng, 2009). 
Time spent playing video games is another well-established risk factor and is often used 
as a valid predictor of gaming addiction (e.g., Caplan et al., 2009).  Most people who use video 
games excessively (more than eight hours a day) are found to exhibit negative outcomes 
associated with gaming addiction (Caplan et al. 2009; Grusser et al., 2007; Liu & Peng, 2009) 
Although time spent gaming should not be used as the sole basis for classifying individuals as 
addicted, addicted gamers average more time on games than those who are not addicted (Caplan, 
2003; Snodgrass, Lacy, Francois Dengah II, & Fagan, 2011).    
 Empirical findings on the potential link between social anxiety and gaming addiction 
have varied depending on the population under study (e.g., Caplan et al., 2009; Lemmens, 
Valkenberg, & Peter, 2010).  Research indicates that social anxiety tends to be weakly associated 
with general video game use among an adolescent population, and uncorrelated among an adult 
online gaming population (Caplan, 2007; Caplan et al., 2009; Lemmens et al., 2009; 2010).  
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Further, Cole and Griffiths (2007) suggest that although socially anxious adult MMO gamers 
might enter games as a maladaptive solution to obtaining less anxiety-provoking social 
interaction, many of them find meaningful social interactions leading into real-life relationships 
that buffer against gaming addiction. 
 MMOG users play with a mixture of “real-life" others and people they have met in the 
game but who are strangers to them in real-life. The gaming literature suggests that playing with 
real-life others serves as a protective factor for MMOG users, as evidenced by an inverse 
relationship between percentage of typical play with real-life others and their level of gaming 
addiction (Cole & Griffiths, 2007; Snodgrass et al., 2011).  Using qualitative surveys of 30 
MMO gamers, Snodgrass et al. (2011) found that non-addicted gamers who played in excess 
displayed qualitatively different styles of play compared to addicted gamers.  These non-addicted 
gamers typically played in ways that enhanced their relationships with family and friends, and 
increased their overall satisfaction with life.  Conversely, addicted gamers’ typical play style 
neglected and alienated them from their real-life relationships. Comparing the research of these 
authors and others (e.g., Caplan et al. 2009; Grusser et al., 2007; Liu & Peng, 2009), there is 
potential for an unexplored moderating effect of playing with real-life others on the relationship 
between a gamer’s daily time spent gaming and their level of gaming addiction.    
Adult Gaming Addiction Research Impeded by the Lack of a Valid and Reliable Measure 
The only valid and reliable measure of gaming addiction--the Game Addiction Scale 
(GAS)--was designed for adolescents.  The GAS was developed by Lemmens et al. (2009) to 
assess gaming addiction in a school-aged population (ages 12-18) in the Netherlands.  The GAS 
contains 21 items and assesses seven distinct criteria for gaming addiction that flow from the 
behavioral addictions criteria (American Psychiatric Association, 2013; Griffiths, 2005a, 2010a; 
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Lemmens et al., 2009).  These criteria are salience, tolerance, mood modification, withdrawal, 
relapse, conflict, and problems (see literature review for full descriptions).  During the 
development of the GAS, structural equation modeling identified gaming addiction as a    
second-order factor that accounted for the seven criteria of gaming addiction.   
The GAS displayed strong psychometric properties, including internal consistency 
reliability and concurrent validity for two independent samples of adolescent gamers. In terms of 
internal consistency reliability, the two samples demonstrated excellent Cronbach’s alphas of .94 
and .92. The concurrent validity of the GAS was established through significant relationships in 
the expected direction with established measures of time spent on games, life satisfaction, 
loneliness, social competence, and aggression.  
While the GAS is a valid and reliable measure of gaming addiction, it was not developed 
for use with an adult population, the largest consumer of computer and video games (Griffiths et 
al., 2003; 2004).  Lemmens et al. (2009) suggested that items on the GAS might need to be 
adapted for use with adults.  The suggested adaptations included increasing the reading level of 
the measure and altering the language of the items to reflect the developmental experiences of an 
adult population.  Of course, the psychometric qualities of the adult version needed to be 
reestablished with an adult population due to differences between adolescents and adults in 
frequency of game use, quality of gaming addiction symptom presentation, and vulnerability to 
gaming addiction (Griffiths & Hunt, 1995; Griffiths & Wood, 2000; Lemmens et al., 2009).   
Statement of Purpose 
The primary aims of this study were to assess the appropriateness of the GAS for use 
with adults, make adaptations as needed, and provide an initial evaluation of the psychometric 
properties of the GAS (Lemmens et al., 2009) with a sample of adult MMOG players.  Adult 
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MMOG players were chosen as the target population for three reasons: a) MMOG players have 
the highest potential for gaming addiction, b) the majority of gaming addiction research has been 
conducted with this group, and c) this population is readily accessible for research (Lemmens et 
al., 2009; Smyth, 2007; Stetina et al., 2011).  
 The dimensional structure of the GAS will be examined using confirmatory factor 
analysis to assess for the presence of seven subscales that reflected the underlying seven criteria 
of gaming addiction. Internal consistency reliability of the GAS will be evaluated using 
Cronbach’s alpha. Concurrent validity will be assessed through correlating the GAS with 
established measures of loneliness, life satisfaction, and time spent playing games.  These three 
variables were chosen as the literature (e.g., Caplan et al., 2009; Lemmens et al., 2009; 2010) 
suggests a moderate to strong correlation between them and gaming addiction.   
Discriminant validity will be assessed through examining the relationship between GAS 
and scores from a social anxiety measure. Social anxiety was chosen as a discriminant variable 
given suggestions in the literature that the correlation between social anxiety and gaming 
addiction is non-significant or weak among adult online gamers (Caplan 2007; Caplan et al., 
2009).  
Finally, in order to make an incremental contribution to the literature and expand our 
knowledge of the nature of gaming addiction, this study will also examine the potential 
moderating effect of gamer’s level of play with real-life others on the relationship between time 
spent gaming and gaming addiction.  
My specific hypotheses are:  
1. Adults’ responses to the 21-item GAS will generate a seven factor solution that mimics the 
gaming addiction criteria (i.e., salience, tolerance, mood modification, etc.).  
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2. The Cronbach’s alpha for the GAS will be greater than or equal to .80.  
3. Scores from the GAS will be directly related to scores from established measures of 
loneliness and time spent gaming and inversely related with an established measure of life 
satisfaction.  
4. The relationship between the GAS and an established measure of social anxiety will be 
weaker than that of the other three criterion variables measures. 
5. Playing with real-life others will moderate the relationship between time spent gaming and 
GAS scores.  
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Chapter 2: Literature Review 
 This chapter begins with an overview of recent addiction research to establish the 
theoretical basis for the Gaming Addiction Scale (GAS).  Descriptions of the typical gaming 
addiction symptoms are depicted to provide a basis for the individual items of the GAS.  A 
review of the consequences of gaming and the protective and risk factors of gaming addiction 
follows to help illustrate the need for a valid measure of gaming addiction.  This chapter 
concludes with a synthesized review of gaming addiction research to set the context for 
understanding why loneliness, poor life satisfaction, and time spent gaming are meaningful 
criterion variables for the expanded scale. 
Gaming Addiction Scale Based in Latest Addiction Research 
  The Diagnostic and Statistical Manual of Mental Disorders-5 contains a new theoretical 
construction of addictions--behavioral addictions--whereas previously, all non-substance related 
addictions were conceptualized as impulse control disorders (American Psychiatric Association, 
2013; Petry, 2006).  This new conceptualization of addictions emerged in response to research 
(e.g., Brewer & Potenza, 2008; Johnson & Kenny, 2010) supporting the notion that the 
dopaminergic reward system is implicated in both non-substance and substance-related 
addictions.  Behavioral addictions also share a similar physiological process of tolerance and 
withdrawal with substance-related addictions. The principle diagnosis in the new behavioral 
addiction category is pathological gambling, with problematic internet use considered a potential 
behavioral addiction worthy of further study.  Gaming addiction is considered a subcategory of 
problematic internet use (American Psychiatric Association, 2013).    
The biopsychosocial model for behavioral addictions contains seven symptom clusters: 
salience, tolerance, mood modification, withdrawal, relapse, conflict, and problems (Griffiths, 
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2005b; 2010a; Lemmens et al., 2009).  As applied to gaming, salience occurs when playing 
video games becomes the most important activity in a person’s life and dominates his or her 
thinking (preoccupation), feelings (cravings), and behavior (excessive use).  Tolerance refers to 
the need to escalate the amount of time playing in order to achieve the same benefit over time 
(pleasure, escape, etc). Mood modification occurs when playing video games alters the 
prevailing mood state of the individual and is needed to maintain this altered mood state. This 
mood state may be described not only as a ‘‘buzz’’ or ‘‘high,’’ but also tranquillizing and/or 
relaxing feelings related to escapism.  Withdrawal describes unpleasant emotions and/or physical 
effects that occur when the amount of time spent playing video games is suddenly reduced or 
discontinued. Withdrawal primarily consists of moodiness and irritability, but may also include 
physiological symptoms, such as shaking.  Relapse is the tendency to repeatedly revert to earlier 
patterns of video game use; excessive activity patterns are quickly restored after periods of 
abstinence or control. Conflict refers to the interpersonal strife that can result from excessive 
video game playing. This interpersonal conflict might take the form of arguments and neglect, as 
well as lies and deceit. Problems refers to the negative consequences that occur when video game 
playing undermines effective functioning in school, work, and social roles. Problems may also 
arise within the individual, such as intrapsychic conflict and subjective feelings of loss of control 
(Gever, 2010; Griffiths, 2005a; Griffiths & Davies, 2005; Lemmens et al., 2009).   
These seven criteria form the basis for the items on the GAS, with three items dedicated 
to each, for a total of 21 items.  Lemmens et al. (2009) established a second-order model in 
which these seven criteria correlated and measured gaming addiction as a higher-order construct 
among an adolescent population.  The primary goal of this study is to assess the psychometric 
characteristics of the GAS for an adult population. 
ADULT GAMING ADDICTION SCALE  12 
Gaming: Beneficial for Most, Addictive and Harmful for Some  
 Gaming improves quality of life for most adult gamers. In a study of 468 German 
speaking online gamers, Stetina et al. (2011) found that eighty-four percent of adult gamers do 
not display signs of problematic game play; further, Griffiths (2010a) noted that most individuals 
receive benefits from playing online video games. These benefits include (a) a sense of 
accomplishment and increased self-esteem, (b) relief of stress and strain through the immersive 
and dissociative features of the games, (c) strengthening of relationships with others through 
cooperative play, (d) an increase in critical thinking and spatial reasoning through practice with 
solving complex puzzles, and (e) experimentation with parts of one’s personality in a safe 
environment.   
 Some video game researchers (e.g., Anderson, 2004; Anderson & Dill, 2000; Anderson 
& Ford, 1986; Funk, 1996, etc.) caution that gaming can lead to increases in aggressive behavior.  
The correlation between aggression and gaming use is often weak among adults, however, and is 
limited to short-term increases in aggressive behavior and thoughts (Griffiths, 1998; Grusser et 
al., 2007).  According to two meta-analyses of violent video game research, the average effect 
size of this increase in aggressive behavior is small to negligible (R-square = .02 (Anderson et 
al., 2010; Ferguson, 2007).  Further, Griffiths (1998) noted methodological issues in many of the 
studies linking aggression to video game use.  Chief among these is the inability of researchers to 
disconnect potentially confounding factors between aggression and gaming, including lower 
education, social economic status, and self-selection based on a pre-existing inclination toward 
violent media. 
 Gaming can enslave the lives of at-risk individuals.  The cardinal feature of gaming 
addiction is preference for life in the game over life in the real world (Caplan, 2003; Liu & Peng, 
ADULT GAMING ADDICTION SCALE  13 
2009).  This preference for a virtual life typically occurs when at-risk gamers perceive 
themselves to have few or no alternative opportunities for meaningful connections and/or 
mastery experiences in real life, such that they turn instead to the game as the primary source of 
achievement, social support, and life satisfaction (Caplan, 2005a; Caplan et al., 2009). The 
addicted individual becomes more immersed in the game and spends an increasing amount of 
time playing until they have no time left for any other life pursuits (Healy, 1990; Lemmens et al., 
2010). 
Playing with real-life friends associated with lower risk of Gaming Addiction. In a 
study of 912 MMO gamers from 45 countries, Cole and Griffiths (2007) noted that 81% of 
MMO gamers play with real-life friends or family. Based on evidence in studies of other forms 
of addiction (e.g., Moon, Hecht, Jackson, & Spellers, 1999; Newcomb, Chou, Bentler, & Huba, 
1988), Ko et al. (2005) posited that the lower rates of gaming addiction among female gamers 
found in their study may be due to their increased tendency to play with real-life peers and to 
have their play monitored by parents. 
To determine the association between playing MMOGs with real-life friends and level of 
problematic play, Snodgrass et al. (2011) studied a group of 225 World of Warcraft gamers, the 
most popular MMOG at the time.  These researchers posted a survey packet on World of 
Warcraft blogs that included measures of absorption and immersion in the game, typical play 
with friends and strangers, and questions related to conflicts and problems modified for MMOGs 
from Young’s Internet Addiction Test (Young, 2010). They found an inverse relationship 
between percentage of play with real-life-friends and level of problematic MMOG play that was 
maintained even when controlling for satisfaction with the game.  Additionally, playing with 
real-life-friends was associated with lower levels of absorption and immersion which was 
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associated with higher levels of problematic play.  The authors suggested that gaming with 
friends might prevent the risk of problematic play by reducing immersion through better 
monitoring, evaluation, and regulation of play that prevented problematic play (Snodgrass et al., 
2011).  
The gaming addiction literature (e.g., Cole & Griffiths, 2007; Snodgrass et al., 2011) 
suggests that the risk of gaming addiction drops substantially when online relationships are 
transferred to the real world, and vice versa.  Using qualitative surveys of 30 World of Warcraft 
gamers, Snodgrass et al. (2011) found that non-addicted gamers who spend a lot of time gaming 
(up to 8 hours per day) displayed qualitatively different styles of play compared to addicted 
gamers.  These non-addicted gamers typically played in ways that enhanced their relationships 
with family and friends, and increased their overall satisfaction with life.  Conversely, addicted 
gamers’ typical play style neglected and alienated them from their real-life relationships.  
Gamers who became addicted typically described themselves as gaming to escape a dissatisfying 
life with few or no satisfying relationships.  The stimulating and social aspects of the game 
provided continual reinforcement for this escape while the person’s real-life relationships and 
quality of life slowly deteriorated from neglect. Eventually, gaming crowded out all other 
activities in their life (Snodgrass et al., 2011).  
GAS Scores Should Predict Key Criterion Variables  
Loneliness, life satisfaction, and time spent gaming were chosen as criterion variables for 
the GAS because the existing research identifies them as being the strongest risk factors 
associated with gaming addiction (Caplan et al., 2009; Lemmens et al., 2009; 2010; Wang, Chen, 
Lin, & Wang, 2008). Social anxiety was chosen as a discriminant variable for the GAS because 
the existing literature identifies a non-significant relationship between social anxiety and 
ADULT GAMING ADDICTION SCALE  15 
symptoms of gaming addiction among adult online gamers (Caplan, 2007; Caplan et al., 2009).  
Loneliness.  Researchers have noted a fairly consistent moderate to strong correlation 
between loneliness and video game addiction among adult MMO gamers (Caplan et al., 2009; 
Parsons, 2005; Seay & Kraut, 2009).  Parsons (2005) studied 513 adult MMO gamers who 
completed measures of loneliness and dependence on video game use and discovered a strong 
correlation between the two variables (r = .41 among males and .56 among females, p < .001). 
Seay and Kraut (2009) studied 2790 adult online gamers, most of whom were MMO gamers, 
who completed measures of loneliness and problematic internet use symptoms similar to the 
tolerance, problems, and conflicts symptoms of gaming addiction.  They discovered a moderate 
correlation between loneliness and problematic online gaming use (r = .28).  
Caplan et al. (2009) studied 4278 adult Ever Quest 2 gamers, the most popular MMO at 
the time, who completed a measure of loneliness and the Global Problematic Internet Use Scale 
(Caplan, 2005b), that taps all seven symptoms of gaming addiction except withdrawal. Utilizing 
hierarchical regression, Caplan et al. found that 22% of the variance in problematic internet use 
was predicted by eight indicators of psychosocial well-being, with loneliness the most powerful 
predictor. 
Loneliness exhibits a small to moderate correlation with gaming addiction among 
adolescent video game users. Lemmens et al. (2009; 2010) studied adolescent video game users 
among junior high schools in the Netherlands.  The participants in both studies completed 
several self reports that included the Gaming Addiction Scale and a measure of loneliness.  
Results revealed small to moderate correlations, ranging from .15 to .34, across the four samples 
reported in the two studies (Lemmens, 2009, 2010). In both studies, loneliness exhibited the 
strongest correlation with gaming addiction among the psychosocial variables under study.  
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Further, using structural equation modeling, Lemmens et al. (2010) discovered that both 
loneliness and gaming addiction at time one predicted the other variable at time two, indicating 
that loneliness is both a cause and symptom of gaming addiction. 
Life satisfaction.  Video game research has found a small to moderate correlation 
between poor life satisfaction and gaming addiction for adolescents (Ko et al., 2005; Lemmens et 
al., 2009; 2010; Wang et al., 2008). Wang et al. studied 134 Taiwanese adolescent internet users 
with measures of life satisfaction and internet use behaviors.  The researchers concluded that life 
satisfaction explained 25.4% of the variance associated with deep absorption in online games, 
indicating that individuals with lower life satisfaction were more likely to exhibit problematic 
gaming behaviors.  
Ko et al. (2005) explored gender differences among 395 Taiwanese adolescent online 
gamers using measures of life satisfaction and internet gaming addiction that assessed symptoms 
of relapse, withdrawal, conflicts, problems, and tolerance.  These researchers found that males 
were more likely to suffer from internet gaming addiction than females and lower life 
satisfaction was associated with more severe addiction to online games among males (Beta =      
-.19, p = .03) but not females (Beta = -.13, p = .30).  The researchers posited that the lower rates 
of gaming addiction among female gamers may be due to their increased tendency to play with 
real-life peers and to have their play monitored by parents.  
Lemmens et al. (2009; 2010) studied adolescent video game users among junior high 
schools in the Netherlands who completed the GAS and a measure of life satisfaction.  Results 
revealed small to moderate correlations, ranging from -.16 to -.31, across the four samples 
reported in the two studies (Lemmens, 2009, 2010).  
Time spent gaming.  The amount of time a person spends playing video games is often 
ADULT GAMING ADDICTION SCALE  17 
highly correlated with their level of gaming addiction.  Grusser et al. (2007) examined 7069 
gamers by surveying their time spent gaming and their gaming addiction using six criteria 
modeled after Word Health Organization’s ICD-10 criteria for addiction.  Utilizing an ANOVA, 
the researchers determined that addicted gamers spent more time gaming than non-addicted 
gamers with a moderate effect size (F = .29).  
In a study of adult MMO gamers, Caplan et al. (2009) collaborated with the game 
creators to directly measure participants’ time spent gaming in addition to their scores on the 
Global Problematic Internet Use Scale (Caplan, 2005b), that taps all seven symptoms of gaming 
addiction except withdrawal. Utilizing a hierarchical regression model predicting problematic 
gaming use, the researchers discovered a significant relationship between time spent gaming and 
problematic gaming after accounting for demographic variables and psychosocial risk factors 
(Beta = .034, t = 2.61, p < .01).   
Lemmens et al. (2009; 2010) studied adolescent video game users among junior high 
schools in the Netherlands who completed pencil-and-paper surveys that included the GAS and a 
measure of time spent gaming. Results demonstrated a strong correlation between gaming 
addiction in both of Lemmens et al. (2009) samples (r = .58 and .55, respectively, p < .001) and 
at both times studied in Lemmens et al. (2010) (r = .48 and .44, respectively, p <.001).  
Social anxiety.  At the core of social anxiety is the assumption that one will be 
negatively evaluated because of perceived social skills deficits (Schlenker & Leary, 1985; 
Segrin, 2001). Caplan (2003) indicated that many socially anxious internet users feel more 
socially competent when utilizing computer mediated communication such as chat rooms, email, 
and instant messaging compared to normal face-to-face interaction.  In a study of adult internet 
users, Caplan (2005a) found that individuals with perceived self-presentation skill deficits were 
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more likely to prefer online social interaction (r = .40, p < .001) which mediated their likelihood 
of experiencing compulsive internet use and negative outcomes (r = .44 and .32, respectively, p 
< .001). These negative outcomes included having missed class, work, or social engagements 
because of internet use.   
In contrast to general internet users, studies comparing social anxiety and gaming 
addiction have found small relationships among adolescent gamers, and non-significant 
relationships among adult online gamers (Caplan 2007; Caplan et al., 2009; Lemmens et al., 
2009; 2010). Lemmens et al. (2009; 2010) studied adolescent video game users among junior 
high schools in the Netherlands.  The participants in both studies completed pencil-and-paper 
surveys that included the Gaming Addiction Scale and a measure of social competence.  Results 
revealed small but significant correlations, ranging from r = -.11 to r = -.19, between gaming 
addiction and social competence across all four samples reported in the two studies (Lemmens et 
al., 2009; 2010). These studies suggest that there is a fairly consistent, but small, relationship 
between social anxiety and gaming addiction among adolescent video game users.   
Caplan (2007) studied a group of 343 undergraduate internet users at an American 
university using a pencil-and-paper survey that included measures of social avoidance and 
distress, and a measure of negative outcomes that tapped the problems dimension of gaming 
addiction.  Utilizing structural equation modeling, Caplan (2007) found no relationship between 
negative outcomes and social avoidance and distress among online gamers.  
Caplan et al. (2009) surveyed 4278 adult Ever Quest 2 gamers, the most popular MMO at 
the time.  The survey packet included a question asking participants if they had ever been 
diagnosed with an anxiety disorder and the Global Problematic Internet Use Scale (GPIUS; 
Caplan, 2005b), that tapped all seven symptoms of gaming addiction, except withdrawal. No 
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relationship was found between diagnosis of an anxiety disorder and scores on the GPIUS.  The 
results of these two studies suggest that social anxiety might not be a significant risk-factor for 
gaming addiction among adult online gamers.  
Measure Needed to Distinguish Problematic from Non-problematic Gaming for Adults 
Gaming addiction is a multidimensional syndrome consisting of cognitive-behavioral 
symptoms that result in negative social, academic, and professional consequences of playing 
video games (Caplan 2007; Caplan et al., 2009; Griffiths et al., 2004; Ng & Wiemer-Hastings, 
2005). Psychosocial risk factors predispose an individual to develop symptoms of gaming 
addiction (Caplan, 2007; Davis, 2001). These psychosocial risk factors include poor impulse 
control, poor life satisfaction, low self-esteem, loneliness, social anxiety, depression, and 
aggression (Kim & Davis, 2009; Liu, & Peng, 2009; Stetina et al., 2011). At the same time, most 
adult gamers (84%) do not exhibit indications of gaming addiction and in fact derive benefits 
from gaming (Stetina et al., 2011).  It is for those lonely individuals who rely on games for social 
interaction that gaming addiction typically emerges. Therefore, it is would be helpful to extend 
the existing measure of gaming addiction to help support future research on the disorder, as well 
as to help differentiate adult gamers suffering from gaming addiction from those who are not.  
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Chapter 3: Methods 
The primary aim of this study was to reevaluate the psychometric properties of the 
Gaming Addiction Scale (GAS) for use with an adult population. To address this aim, we 
collected data from an online convenience sample of adult MMOG players through popular 
gaming forum websites.  The dimensional structure of the scale was examined through 
confirmatory factor analysis. Internal consistency reliability of the GAS was evaluated using 
Cronbach’s alpha. Concurrent and discriminant validity were assessed through correlating the 
GAS with established measures of loneliness, life satisfaction, time spent playing games, and 
social anxiety. The secondary aim of the study was to examine the potential moderating effect of 
playing with real-life others on the relationship between time spent gaming and gaming 
addiction.   
Adult Measure of Gaming Addiction 
I evaluated whether the GAS (Lemmens et al., 2009) was appropriate for use with an 
adult population. First, the reading level of the GAS was assessed using the Simple Measure of 
Gobbledygook readability formula (SMOG; McLaughlin, 1969).  The SMOG indicated a reading 
level of grade six for the GAS, which is appropriate for use with adults (Kirsch, Jungeblut, 
Jenkins, & Kolstad, 1993).  Second, I reviewed whether the items on the GAS were 
developmentally appropriate for adults by having five adult gamers rate each item for 
appropriateness on a five point likert scale.  All the items received above an average score of 
four (appropriate for adults), and thus, no changes were made to the GAS items.  
Gaming addiction was measured using the 21-item Gaming Addiction Scale (GAS; see 
Lemmens et al., 2009).  The original GAS was developed to assess gaming addiction among 
adolescents in the Netherlands.  The GAS displayed strong psychometric properties, including 
ADULT GAMING ADDICTION SCALE  21 
internal consistency reliability (Cronbach’s alpha .92 and .94) and concurrent validity with two 
independent samples of adolescent gamers. The concurrent validity of the GAS was established 
through significant relationships in the expected direction with established measures of time 
spent on games, life satisfaction, loneliness, social competence, and aggression (Lemmens et al., 
2009). 
Participants  
 Participants were recruited through the forums of popular websites for MMO gamers: 
MMORPG.com and the World of Warcraft, Knight of the Old Republic, Guild Wars 2, and 
MMORPG sub-reddits of Reddit.com.  These websites were found using a Google search and 
were selected based upon their popularity as indicated by its number of users, the order in which 
it appeared in the Google search, and the willingness of forum moderators to allow postings 
about this study.  Participants were required to be adult MMO gamers to participate in the study. 
The instructions and consent forms (see Appendix A) asked potential participants to indicate that 
they were 18 years of age or older before taking the survey.  
 A total of 2,820 individuals volunteered to complete the survey packet. Data from 28 
volunteers under the age of 18 were excluded, as were the data from seven individuals with 
suspicious data (e.g., age listed greater than 200). This resulted in a sample of 2,785 individuals. 
Seventy-one additional cases were removed for not reporting daily times or reporting greater 
than twenty-four hours per day spent gaming.   
From the total sample of 2,461 individuals that completed the GAS, 2,387 completed the 
Satisfaction with Life Scale, 2,344 completed the 8-item UCLA Loneliness Scale, and 2,205 
completed the Social Anxiety Questionnaire for Adults. Participants were generally young, 
white, non-Latino, single, and male (see Table 1 below). The majority of the sample reported 
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playing video games with a few people they knew in real-life and averaged approximately four 
and a half hours of game play every day.  
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Table 1 
Distribution of Demographic Variables (N=2,785) 
Continuous Variables Mean Standard Deviation Range 
Age 25.04 6.65 69 
Daily Game Use (In Hours) 4.68 3.10 24 
Categorical Variables Frequency Percentage of Sample 
Ethnicity   
Latino 142  5.1 
Non-Latino 2643  94.9 
Gender  
Female 292  10.5 
Male 2463  88.4 
Other 13  .5 
Transgender 17  .6 
Marital Status  
Divorced 39 1.4 
Living with Another 488 17.5 
Married 425 15.3 
Rather not Say 34 1.2 
Separated 15 .5 
Single 1781 63.9 
Widowed 3 .1 
Play with “Real-Life” 
Others 
 
All 113 4.1 
Almost All 394 14.1 
Many 500 18 
A Few 1387 49.3 
None 391 14 
Race  
Arab 17 6 
Asian/Pacific Islander 296 10.6 
Black/African American 16 6 
Indigenous/Aboriginal 7 3 
Multiracial 128 4.6 
Other 170 6.1 
Rather not Say 41 1.5 
White/European American 2110 75.8 
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Measures of Concurrent and Discriminant Validity 
Loneliness. Loneliness was measured using the 8-item version of the UCLA Loneliness 
Scale (Hayes & Dimatteo, 1987; Russell, 1996; Russell, Peplau, & Cutrona, 1980, Wu & Yao, 
2008).  The 20-item version of this measure is considered the most widely accepted measure of 
loneliness (McWhirter, 1990).  The 20-item version of the measure displays high internal 
consistency reliability (alpha = .89 to .94) and test-retest reliability (r = .73).   Convergent 
validity was established through positive correlations with the following measures: the NYU 
Loneliness Scale (Rubenstein & Shaver, 1982), the Beck Depression Inventory (Beck, 1967), the 
Neuroticism and Introversion-Extroversion scales from the Eysenck Personality Inventory 
(Eysenck & Eysenck, 1975), and the Differential Loneliness Scale (Schmidt & Sermat, 1983). 
Discriminant validity was established through inverse correlations with the following measures 
of well-being and social support:  The Social Provisions Scale (Cutrona & Russell, 1987), the 
Social Support Questionnaire (Sarason, Levine, Basham, & Sarason, 1983), the Rosenberg    
Self-Esteem Scale (Rosenberg, 1965), and the Inventory of Socially Supportive Behavior 
(Barrera, Sandler, & Ramsey, 1981).  
The 8-item version of the UCLA Loneliness Scale was chosen over the 20-item scale to help 
reduce the total number of items within the study.  This 8-item scale (ULS-8), maintains the 
model of loneliness established in the original study (NFI = .96) and displays good internal 
consistency reliability (.84; Wu & Yao, 2008). 
Life satisfaction. Life satisfaction was measured using the 5-item Satisfaction with Life 
Scale (SWLS; Diener, Emmons, Larsen, & Griffen, 1985). This measure is considered the most 
widely accepted measure of life satisfaction (Diener, Lucas, & Oishi, 2002). The SWLS displays 
high internal consistency and temporal reliability (a = .87, r = .82).  It displays moderate to high 
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concurrent validity with the following established measures of      well-being: Cantril's (1965) 
Self-Anchoring Ladder, the Delighted-Terrible Scale (Andrews & Withey, 1976), the Semantic 
Differential-Like Scale (Campbell, Converse, & Rodgers, 1976), the Affect Balance Scale 
(Bradburn, 1969), the Well-Being subscale from the Differential Personality Questionnaire 
(Tellegen, 1979), and the Affect Intensity Measure (Larsen, 1983).  Additionally, the SWLS 
displayed divergent validity through inverse correlations with the following measures: the 
Emotionality Activity Sociability and Impulsivity Temperament  Survey-III (EASI-III; Buss & 
Plomin, 1975), the Rosenberg Self-Esteem Scale (Rosenberg, 1965), the Neuroticism scale from 
the Eysenck Personality Inventory (Eysenck & Eysenck, 1975), and the Hopkins Inventory 
(Derogatis, Lipman, Rickels, & Covi, 1974). 
Time spent gaming.  Time spent gaming was measured with a single item that asks 
participants to write in the amount of time in an average day that they spend playing MMOGs 
(see Appendix B).  Past research studies have found this type of write-in item to be a valid 
indicator of time spent gaming (Liu & Peng, 2009; Lemmens et al., 2009). 
Social anxiety. Social anxiety was measured using the Social Anxiety Questionnaire for 
Adults (SAQ-A30; Caballo, Salazar, Irurita, Arias, & CISO-A Research Team, 2010; See 
Appendix C).  The SAQ-30 displayed moderate convergent validity (.56 clinical sample, .65 
non-clinical) with the Liebowitz Social Anxiety Scale (LSAS-SR), a widely used measure of 
social anxiety (Caballo, Salazar, Irurita, Arias, Hoffman, & CISO-A Research Team, 2010).  The 
SAQ-30 was chosen for this study because it addresses inconsistencies related to generalized vs. 
non-generalized social anxiety and has a more consistent factor structure than the LSAS-SR and 
other measures of social anxiety (Bhogal & Baldwin, 2007; Caballo et al., 2012).  
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Procedure 
  A short description of the study (see Appendix A) was posted on the targeted forum 
websites along with a link to the study materials (i.e., the consent form, GAS, UCLA Loneliness 
Scale, Satisfaction with Life Scale, and a brief demographic questionnaire).  Wood, Griffiths, 
and Eatough (2004) indicate that this approach to data collection is well-suited for an adult 
gaming population.  The demographic questionnaire (see Appendix B) was used to assess 
participants’ average time spent playing each week, age, race, ethnicity, and sex.  Additionally, a 
question from Snodgrass et al. (2011) was included in the demographic questionnaire that asked 
about participants’ typical gaming relationships in order to evaluate a potential moderator effect 
of this variable between time spent gaming and the participants’ level of addiction.   
The link to the study materials was active for approximately a month until data from at 
least 420 participants was collected for analysis.  This minimum number of participants follows 
the established norm of 20 participants for each item in the measure for a robust factor analysis 
(Byrne, 2001; Hu & Bentler, 1999). The study materials were hosted on Survey Monkey and 
included a chance for participants to win one of five $20 gift certificates to Amazon.com.  
Participants who wished to enter for a chance to win a gift certificate followed a link to a secure 
website at the end of the survey.  This website required that the participant provide an email 
address that was kept confidential and separate from their survey data.   
Analysis 
Dimensional structure. I used confirmatory factor analysis with an orthogonal Varimax 
rotation to test whether the dimensional structure of the GAS matched the seven factors of the 
GAS found by Lemmens et al. (2009).  Only those factors with eigen values greater than one 
were considered principal components of the measure.   
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Reliability.  Internal consistency reliability of the adapted measure was evaluated using 
Cronbach’s alpha.  
Concurrent and discriminant validity.  Bivariate correlations (Pearson’s r) were used 
to test the hypothesized relationships between the GAS and the 8-item UCLA Loneliness Scale, 
the SWLS, the time spent gaming question, and the SAQ-30.  
Moderating effect. Hierarchical multiple regression analysis was performed to evaluate 
the moderating effect on gaming addiction of a gamer’s typical gaming relationships predicted 
by their time spent gaming. 
ADULT GAMING ADDICTION SCALE  28 
Chapter 4: Results 
Demographics 
Bivariate correlations were performed to examine the relationships between the research 
variables and age (see Appendix E). Not surprisingly given the large sample size, many 
statistically significant relationships were found among these variables; however, the effect sizes 
were generally small and thus age was excluded as a covariate in the primary analyses.  
One-way ANOVAs were conducted to examine the relationships between the research 
variables and the other (categorical) demographic variables. There were no significant 
relationships between ethnicity and the research variables. Several statistically significant 
relationships were found between the research variables and gender, race, and marital status (see 
Appendix E). Differences between genders were found for satisfaction with life, F (3, 2710) = 
6.56, p < .001, loneliness, F (3, 2340) = 3.83, p < .01, and social anxiety F (3, 2201) = 14.97, p < 
.001. Tukey’s honestly significant difference (HSD) post hoc comparisons among the four 
genders revealed that transgendered persons (M = 13.00, 95% CI [9.41, 16.59]) were less 
satisfied with their lives than males (M = 21.50, 95% CI [21.18, 21.81]), p < .001 and females (M 
= 21.67, 95% CI [20.72, 22.62]), p < .001; transgender persons (M = 21.14, 95% CI [17.57, 
24.72]) were more lonely than males (M = 16.46, 95% CI [16.23, 16.68]), p < .01, and females 
(M = 16.49, 95% CI [15.87, 17.11]), p < .01; and males (M = 74.71, 95% CI [73.72, 75.70] were 
less socially anxious than females (M = 83.69, 95% CI [80.60, 86.78]), p < .001, and 
transgendered persons (M = 95.31, 95% CI [81.58, 109.04]), p < .01. None of these findings 
were particularly surprising, and there were no significant relationships between gender and 
gaming addiction or the other research variables.  Thus, gender was not included as a covariate in 
the primary analyses.   
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Differences between races were found among gaming addiction F (7, 2453) = 7.93, p < 
.001. Tukey’s HSD post hoc comparisons among the eight races revealed that Asian individuals 
(M = 57.20, 95% CI [55.43, 58.97]) had higher levels of gaming addiction than White 
individuals (M = 51.34, 95% CI [50.77, 51.90]), p < .001 and people identified as “other” (M = 
50.23, 95% CI [48.18, 52.28]), p < .001.  Because the relationship between race and gaming 
addiction was not of primary interest in this study, and race likely plays a more distal role in the 
pathway to gaming addiction, it was not included as a covariate in the primary analyses. 
Marital status had a significant relationship with time spent gaming F (6, 2707) = 6.80, p 
< .001, typical gaming relationship F (6, 2778) = 2.87, p < .01, gaming addiction F (6, 2454) = 
6.69, p < .001, satisfaction with life F (6, 2380) = 31.06, p < .001, loneliness F (6, 2337) = 42.74, 
p < .001, and social anxiety F (6, 2198) = 4.21, p < .001. Tukey’s HSD post hoc comparisons 
revealed multiple differences (see Appendix E for a summary). Married people spent less time 
gaming and had less social anxiety than single people. Married people had lower levels of 
gaming addiction than people who lived with another or were single. Married people were less 
lonely than people who lived with another, and both groups were less lonely than people who are 
divorced or single. Married people were more satisfied with their lives than people who lived 
with another, and both groups were more satisfied with their lives than people who were single, 
divorced, or separated. People who were separated were less satisfied with their lives than those 
who “would rather not say.” People who lived with another played with more real-life others 
than divorced people. 
These findings make sense because being married or living with another is often 
associated with social connection, emotional stability, and maturity (Gove, Hughes, & Style, 
1983; Stack & Eshleman, 1998).  Further, people who are married tend to be more satisfied with 
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their lives, less lonely, and more emotionally stable than people who cohabitate (Stack & 
Eshleman, 1998).  Most likely, it is because of these differences that married people had lower 
levels of gaming addiction and spent less time gaming.  Because the relationship between marital 
status and gaming addiction was not of primary interest in this study, and marital status likely 
plays a more distal role in the pathway to gaming addiction, it was not included as a covariate in 
the primary analyses. 
Dimensional Structure of the GAS 
 Confirmatory factor analysis using maximum likelihood factoring and an orthogonal 
Varimax rotation was performed to evaluate the GAS factor structure, and more specifically, to 
test whether we could replicate the seven criteria of gaming addiction.  This method of rotation 
was chosen to provide a clean distinction between the factors. Kaiser’s (1960) criteria for 
determining the number of factors (i.e., factors with eigen values greater than one), along with 
investigation of the scree test (Cattell, 1966), were used to evaluate the factor solutions.  The 
results did not support a seven-factor solution; instead, it pointed to either a one- or four-factor 
solution as the best fitting model for these data. 




















Figure 1: Skree Plot 
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Cattell’s (1966) scree plot analysis method – retaining only those factors prior to the 
point at which the scree plot begins to level off into a horizontal line – would result in a         
one-factor solution (see Figure 1).  However, Stevens (1986) cautions against rigid application of 
the scree plot criterion, especially with factor solutions that explain less than seventy percent of 
the total variance, as it can eliminate meaningful factors that explain a smaller, though 
significant, portion of the remaining variance.  The one-factor solution would result in explaining 
only thirty-five percent of the total variance. Instead, Stevens advocated for the use of Kaiser’s 
(1960) criterion – factors with an eigenvalue greater than one – to determine which factors to 
maintain in this type of scenario; application of this guideline results in a four-factor solution 
(see Table 2 below).  We favored the four-factor solution based on Kaiser’s criterion because it 
helped explain an additional twenty percent of the total variance while maintaining theoretical 
coherence (Stevens, 1986; Tabachnick & Fidell, 1996).  
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Table 2 










1. GA01 .09 .52 .20 .16 
2. GA02 .10 .42 .12 .10 
3. GA03 .37 .57 .18 .13 
4. GA04 .36 .56 .08 .10 
5. GA05 .28 .68 .11 .10 
6. GA06 .39 .44 .11 .08 
7. GA07 .30 .18 .14 .53 
8. GA08 .07 .09 .11 .78 
9. GA09 .12 .22 .13 .80 
10. GA10 .49 .33 .18 .12 
11. GA11 .52 .16 .26 .09 
12. GA12 .65 .29 .22 .12 
13. GA13 .27 .26 .56 .18 
14. GA14 .26 .19 .76 .09 
15. GA15 .28 .21 .73 .21 
16. GA16 .46 .10 .37 .07 
17. GA17 .54 .22 .30 .07 
18. GA18 .53 .18 .17 .10 
19. GA19 .43 .28 .16 .12 
20. GA20 .55 .27 .19 .12 
21. GA21 .49 .10 .03 .10 
Note: Bold font indicates significant loading on that component 
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 Tabachnick and Fidell (1996) suggested a cut-off criterion between .32 and .45 when 
evaluating on which factor an item loads, based upon the mutual exclusivity of item loadings 
among the factors and the theoretical underpinnings of the factors.  I chose a cut-off of .40, 
which resulted in a clean factor solution, enhanced interpretability, and provided a clear bridge to 
the Lemmens et al. findings. Factor one (Relapse, Problems, and Conflict) was comprised of 
items describing a repeated failure to cut down on time spent gaming (Relapse), the experience 
of interpersonal conflicts (Conflicts), and problems across multiple areas of functioning as a 
consequence (Problems).  The items contained in factor one loaded on the same criteria as 
Lemmens et al.’s (2009) relapse (10, 11, & 12), problems (19, 20, & 21) and conflict (16, 17, & 
18) factors.  Factor two (Salience and Tolerance) was comprised of items that describe thinking 
about gaming (Salience) and spending an increasing amount of free time gaming (Tolerance) to 
the point it could be a problem. The items contained in factor two loaded on the same criteria as 
Lemmens et al.’s (2009) salience (1, 2, & 3) and tolerance (4, 5, & 6) factors.  Factor three 
(Withdrawal) was comprised of items that describe experiences of negative emotion states and/or 
physical states when the amount of game use is reduced or stopped.  The items loaded on factor 
three were the same items that loaded on Lemmens et al.’s withdrawal (13, 14, & 15) criteria. 
Factor four (Mood Modification) was comprised of items that describe using video games to 
modify emotional states and to escape from negative aspects of reality.  The items that loaded on 
factor four were the same items that loaded on Lemmens et al.’s (2009) mood modification (7, 8, 
& 9) criteria.    
Reliability and Validity of the GAS 
Inter-item reliability analysis was performed in order to assess the reliability of the GAS 
and the four extracted factors. The overall GAS score exhibited excellent reliability (Cronbach’s 
ADULT GAMING ADDICTION SCALE  35 
alpha = .90).  The relapse, problems, and conflict factor, as well as the withdrawal factor, 
exhibited good reliability, with Cronbach’s alphas of .84 and .82, respectively.  The tolerance 
and salience, as well as the mood modification factors, exhibited acceptable reliability, with 
Cronbach’s alphas of .79 and .78, respectively. 
The intercorrelations among the GAS total and factor scores, as well as the concurrent 
and discriminant validity of the measure, were examined by performing bivariate correlations 
(Pearson’s r) between respondents’ mean scores on the GAS, mean scores on the four factors, 
and mean scores on time spent gaming, loneliness, satisfaction with life, and social anxiety.  As 
shown in Table 3, the GAS total score exhibited medium to large correlations with the four 
factors (which were also moderately correlated).  The GAS total score, as well as the four factors 
scores, exhibited small to moderate correlations with the criterion variables (i.e., time spent 
gaming, satisfaction with life, loneliness, and social anxiety). This analysis supported the 
hypothesis that the GAS would be directly related to loneliness, satisfaction with life, and time 
spent gaming scores. In contrast, the results failed to support the hypothesis that GAS scores 
would be more highly related to the aforementioned scores than with social anxiety.  
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Table 3 
Correlation Matrix of Criterion Variables and Factors 
Variables 1 2 3 4 5 6 7 8 
1.GAS Total -        
2.    Relapse Conflict  
       and Problems 
.91* 
 
-       
3.    Tolerance and  
       Salience 
.83* .64* -      
4.    Withdrawal .74* .61* .50* -     
5.    Mood 
Modification  
.63* .40* .40* .39* -    
6. Time Spent 
Gaming 
.24* .18* .28* .16* .12* -   
7. Satisfaction with 
Life 
-.34* -.32* -.23* -.21* -.30* -.14* -  
8. Loneliness .41* .39* .25* .30* .34* .12* -.55* - 
9. Social Anxiety .40* .35* .29* .34* .30* .11* -.35* .57* 
Note: *p = <. 001 
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 In order to further explore the relationship between the GAS and social anxiety, a 
hierarchical multiple regression was conducted. The criterion variable was gaming addiction and 
the predictor variables were satisfaction with life, loneliness, time spent gaming, and social 
anxiety. Satisfaction with life, loneliness, and time spent gaming were entered in the first step, 
and social anxiety was entered in the second step, to assess whether social anxiety would add to 
the prediction of gaming addition above and beyond the other three variables. The analysis 
revealed a significant change in R-Square at step 2 attributable to the addition of social      
anxiety--it was significantly related to GAS scores, even when taking into account the other three 
variables, further confirming the results of the bivariate correlations and undermining the 
hypothesis that GAS scores would more weakly correlate with social anxiety than the other 
criterion variables. In fact, social anxiety emerged as a particularly robust correlate of gaming 
addiction. Although outliers existed among the residuals, none of these cases exhibited a 
significant level of influence on the outcome of the regression analysis (Cook’s D < 1, p > .99; 
see Appendix F). 
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Table 4 
R-Squared Change between Models Testing Social Anxiety 
Model ΔR2 Beta 
Step 1 
Satisfaction with Life 
Loneliness 






Satisfaction with Life 
Loneliness 







Note: *p = <.01, **p = < .001 
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Moderating Effect of Typical Gaming Relationship 
This study hypothesized that the degree to which gamers played with real-life others 
would moderate the relationship between the amount of time spent gaming and level of gaming 
addiction.  Hierarchical multiple regression analysis was performed to evaluate this moderator 
hypothesis. In order to protect against a potential spurious correlation and aid in interpretability, 
the values of the predictor and moderator variables were centered by subtracting the mean value 
for each of the variables from each participant’s score on that variable (Baron & Kenney, 1986).  
As recommended by Baron and Kenney, and Holmbeck (1997), the first block of the hierarchical 
regression analysis isolated the relationship between the predictor variable (i.e., time spent 
gaming) and the moderator (i.e., playing with real-life others) for the criterion variable (i.e., 
gaming addiction scores).  The interaction term was entered in block two to assess the extent to 
which it added to the prediction of gaming addiction beyond that achieved with the predictor and 
moderator variables alone.  The change in variance accounted for between step one and two was 
not significant (See Table 5).  These results failed to support the hypothesized moderator 
hypothesis.  Although outliers existed among the residuals, none of them exhibited a significant 
level of influence on the outcome of the regression analysis (Cook’s D < 1, p > .99; see 
Appendix G). 
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Table 5 
R-Squared Change between Models Testing Moderating Effect 
Model ΔR2 Beta 
Step 1 






Time Spent Gaming 
Relationship 





Note: *p = <.01, **p = <.001 
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Chapter 5: Discussion 
 This chapter begins by reviewing the aims and primary findings of the study.  The 
limitations of this study are examined and their impact on the research findings is considered.  
This chapter concludes with an exploration of the potential implications of the findings for 
research and clinical work.  
Aims 
The goals of the study were to (a) determine whether the factor structure of the GAS 
mimics the seven criteria of gaming addiction with an adult population, (b) examine the 
reliability and validity of the measure with an adult population, (c) test the discriminant validity 
of the GAS using a measure of social anxiety, and (d) test whether playing with real life others 
moderated the relationship between time spent gaming and level of video game addiction.   
Factor Structure 
 Confirmatory factor analysis revealed that a four-factor solution best fit the data. The 
four-factor solution combined the relapse, problems, and conflicts criteria items into factor one, 
and combined the salience and tolerance criteria items from the GAS into factor two.  The 
withdrawal and mood modification criteria items became factors three and four, respectively. 
Although not directly comparable to Lemmens et al.’s (2009) results due to differences in 
statistical analyses, the factor structures were similar but not identical. 
We want to acknowledge that a one-factor solution also adequately fit these data.  
Although the four-factor solution explained more variance, and is more consistent with the seven 
diagnostic criteria for gaming addiction from which the items were originally derived, a one 
factor solution provides a more parsimonious solution. Perhaps, as Charlton and Danforth (2007) 
have suggested, there is only one core element of gaming addiction, which a one-factor solution 
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might successfully capture. 
Reliability and Validity 
 The GAS displayed excellent inter-item reliability (Cronbach’s alpha = .90) and some 
evidence of concurrent validity, as evidenced by moderate correlations with measures that have 
previously shown to be related to gaming addiction (loneliness and satisfaction with life).  The 
correlation between time spent gaming and the GAS, however, was small (r = .24), and 
noteworthy when compared to the results from the adolescent version (r = .58).  Although there 
could be many reasons for this difference, at least some of it could be explained by participant 
errors in reporting their time spent gaming.  Approximately twelve percent of the sample 
reported playing more than eight hours, and three percent reported playing more than 24 hours, 
suggesting that some participants might have reported weekly rather than daily estimates of video 
game use.  Although the data from all respondents that reported more than 24 hours per day of 
play were excluded from analyses, we do not know the extent to which others misunderstood or 
inaccurately reported their video game use, which could have influenced the results.  
 In terms of discriminant validity, we predicted that although social anxiety might be 
correlated with video game addiction, this correlation would be small or at least weaker than for 
the other criterion variables (loneliness, life satisfaction, and time spent gaming.) Our social 
anxiety measure, however, exhibited a moderate positive correlation with the GAS (r = .40).  
Further, hierarchical multiple regression analysis indicated that social anxiety predicted gaming 
addiction even after accounting for the variance attributed to the other three criterion variables.     
Perhaps the relationship between social anxiety and gaming addiction was stronger 
within this sample because most participants played Guild Wars 2, a MMO with higher social 
demands than Ever Quest 2, the MMO most often played in studies exhibiting non-significant 
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correlations (Caplan, 2007; Caplan et al., 2009). Another, potentially more likely explanation, 
may have to do with the different ways that “social anxiety” has been operationalized across 
studies. Caplan (2007) operationalized social anxiety using a measure of social avoidance and 
distress, Lemmens et al. (2009; 2010) used poor social competence, and Caplan et al. (2009) 
used the presence of an anxiety disorder diagnosis. Our results indicate that social anxiety may 
be more highly related to gaming addiction than social competence, and may serve as a 
significant risk factor for gaming addition.  
Gaming with Real-Life Others and Time Spent Gaming 
 The hypothesis that playing video games with real-life others moderates the relationship 
between their time spent gaming and their level of video game addiction was not supported, 
despite an adequate sample that included sufficient numbers of individuals at the high end of 
time spent gaming.  The aforementioned potential participant errors in reporting time spent 
gaming might have attenuated the link between gaming with real-life others and video game 
addiction. In addition, a moderating effect may not have existed in this sample because it chiefly 
consisted of Guild Wars 2 users. Previous studies (e.g., Cole & Griffiths, 2007; Snodgrass et al., 
2011) that suggested a moderating effect consisted primarily of World of Warcraft users, a game 
with stronger social demands. Playing with real-life others often mitigates the problematic 
aspects of these strong social demands which might account for the higher probability of a 
moderating effect suggested among World of Warcraft users (Snodgrass et al., 2011).  
Limitations  
 The principal limitations of this study have to do with the survey method of data 
collection; the online, convenience recruitment of participants; and the exclusive use of MMO 
gamers as the target population. The online survey methodology prevented direct contact with 
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participants that would have allowed participants to ask clarifying questions and the potential to 
rectify outlier responses and answers (e.g., daily times spent gaming over 24 hours). As with 
most survey data, there was no way to confirm the accuracy of the data beyond inspecting it for 
outlier or impossible values. Nonetheless, Wood et al. (2004) found no significant differences 
between collecting survey data in person compared to online for adult gamers.  
 The use of online convenience data collection may have limited this study through 
selection bias.  Participants in this study were recruited through MMO gaming forums on 
reddit.com and MMORPG.com.  Collecting data through forums may over represent people who 
are more involved and passionate about the game than typical users.  Further, these individuals 
may be more likely to exhibit higher levels of video game addiction than the general MMO 
population, as a person’s connection to a video game is associated with higher levels of addiction 
(Caplan et al., 2009; Cole & Griffiths, 2007; Ng & Wiemer-Hastings, 2005; Smyth, 2007).   This 
study is further limited by sampling only MMOG gamers out of several diverse sub-groups of 
gamers; these findings may not be generalizable to gamers overall. Finally, the majority of 
participants sampled played one of just three popular MMOGs: Guild Wars 2, World of 
Warcraft, or Star Wars: Knights of the Old Republic, so the results may not be generalizable to 
players of other MMOGs.   
 Another limitation has to do with the cross-sectional, correlational design of the study.  
This type of research design can only provide a snapshot correlation among gaming addiction 
and the other variables under study at one point in time.  To examine the causal relationship 
among these variables, longitudinal studies of gamers are needed. 
 A final limitation was the heterosexist bias of the social anxiety measure, which elicited 
comments and reactions from several participants. Although the majority of the questions were 
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neutral with respect to sexual orientation, three out of thirty items asked about anxiety levels 
when interacting with a member of the opposite sex. Future studies should use a bias free 
measure of social anxiety.   
Future Research  
 Future studies would benefit from including an established measure of problematic 
gaming to provide an estimate of the concurrent validity of the GAS.  It would also be interesting 
to see how the GAS factors relate to the proposed core and peripheral elements of video game 
addiction (Charlton & Danforth, 2007). In addition, future research should more directly explore 
the differences in the development and nature of gaming addiction in adolescent versus adult 
gamers, and MMOG users versus the more general video game user population. 
 As mentioned, a sizable number of participants reported extremely high levels of daily 
game use, with some reporting over 24 hours.  Most likely, these participants misunderstood the 
directions for this measure.  Future studies should provide better instructions and prompts to 
limit participant data reporting errors. In addition, a drop-down multiple choice response menu, 
rather than open ended prompt, could be used, such as (a) less than two hours per day, (b) two to 
four hours per day, (c) four to six hours per day, (d) six to eight hours per day, (e) eight to ten 
hours per day, (f) ten to twelve hours per day, (h) more than twelve hours per day.  
 The inability to inhibit impulsive behavior is often linked to addictions, included gaming 
addiction (Caplan, 2005a; Seay & Kraut, 2007), an ability that does not fully develop until age 
25 (Carlson, 2010).  The field would benefit from a more nuanced, sophisticated understanding 
of the intersection of development, game play, and addiction, through future longitudinal 
research on the topic. Although some longitudinal research has been conducted (e.g., Lemmens 
et al., 2010; Smyth, 2007), it has typically followed subjects over brief time periods. A long-term 
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study could shed light into how video game addiction manifests over the lifespan; however, a 
major challenge to long-term longitudinal research is the rapid change in the popularity of 
individual games. Most non-online games are popular for three to six months, while online 
games are typically popular for anywhere within six months to five years (Apperley, 2006).  
Perhaps longitudinal studies might need focus on participants based upon their preference for 
online games and type of game (e.g., MMO, Ego-shooter, Real-time Strategy, etc.). 
Clinical Implications  
 Social anxiety was moderately correlated with video game addiction. This finding 
indicates that individuals with social anxiety may be at a greater risk for video game addiction 
than previously suggested by the literature (e.g., Caplan, 2007; Caplan et al., 2009). Therefore, it 
will be important for researchers and mental health service providers to pay additional attention 
to this factor when studying, evaluating, and treating video game addiction in the future. 
 The GAS has potential as a useful measure of video game addiction for adults.  It 
displays high reliability and adequate validity for measuring video game addiction.  Although the 
factor structure differs from that found in the adolescent measure, it is generally compatible with 
current understandings and diagnostic criteria of gaming addiction.  The GAS would benefit 
from additional research among a variety of video game users beyond MMO gamers in order to 
broaden its clinical utility and to establish norms. 
Summary 
  This study evaluated the adaptation of an adolescent measure of video game addiction 
for use with adults.  This Adult Gaming Addiction Scale (GAS) exhibited strong reliability and 
concurrent validity, but not discriminant validity with a measure of social anxiety. Although the 
structure of the measure did not generate seven distinct factors, it encompassed the seven criteria 
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of gaming addiction in a coherent manner. Finally, the hypothesized moderating effect of time 
spent gaming on the relationship between video game addiction and playing with real-life friends 
was not supported. Hopefully, this study will lead to the formation of a clinically useful measure 
of adult video game addiction.   
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Appendices 
Appendix A: Description of Study and Instructions for Participants 
Forum Post 
Call for Gamer Participation 
Most gamers benefit greatly from playing; however, about fifteen percent of gamers become 
addicted.  The goal of this research study is to develop a measure that can quickly and easily 
differentiate the small number of addicted gamers from the majority of gamers who are not 
addicted.  This measure will allow mental health professionals to identify addicted gamers and 
provide services to them while simultaneously protecting gamers who are not addicted from 
becoming stigmatized. 
 
Below you will find a link to the study.  You must be at least 18 years of age to participate in 
this study.  Participation in this study should take between ten and fifteen minutes.  The study 
includes a gaming measure, two measures of interpersonal functioning, and a demographic 
questionnaire.  At the end of the study is a link that will allow you to enter a raffle for a $20 
gift certificate to Amazon.com.  Entry in the raffle requires that you are at least 18 years of 
age and provide a valid email address.  This email address is kept separate from the study, i.e., 
you will remain anonymous.  
  
[Link to study on surveymonkey.com] 
 
Instructions for Participants 
You must be at least 18 years of age to participate in this study.  
 
The goal of this research study is to develop a measure that can quickly and easily differentiate 
the small number of addicted gamers from the majority of gamers who are not addicted.  The 
study includes a gaming measure, two measures of interpersonal functioning, and a demographic 
questionnaire.  Please answer all of the following questions openly and honestly.  All of your 
responses will be kept anonymous.  Participation in this study is voluntary and should take 
between ten and fifteen minutes.  You may withdraw from this study at any time; however, 
you must complete the study to be entered into the gift certificate raffle. 
 
At the end of this study is a link to enter a raffle for a $20 gift certificate to 
Amazon.com.  Entry in the raffle requires that you are at least 18 years of age and provide a 
valid email address.  This email address is kept separate from the study, i.e., you will remain 
anonymous. Again, you must complete the study to be entered into the gift certificate raffle. 
 
If you have questions or concerns about your role and rights as a research participant, would like 
to obtain information or offer input, or would like to register a complaint about this study, you 
may contact, anonymously if you wish, the Antioch University’s Human Research Protection 
Program at 603.283.2162, or email kclarke@antioch.edu or regular mail at 40 Avon St, Keene, 
NH 03432, ATTN: Katherine Clarke. 
 
By clicking the “Next” button you indicate your voluntary consent to take part in this research 
study, and verify that you are at least 18 years of age. 
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Appendix B: Demographic Questionnaire with Time Spent Gaming Included 
 
1. What is your age?     
2. What is your gender? Male  Female Transgender  Other   
3. Are you Latino/a? Yes   No   
4. How would you classify yourself? Arab Asian/Pacific Islander  Black/African 
American White/European American Indigenous or Aboriginal  Multiracial
 Would rather not say  Other   
5. What is your current marital status? Divorced Living with another Married  
Separated Widowed Single  Would rather not say   
6. On average, how many hours a day do you spend gaming?   
Of people you regularly play with, how many do you know in real life? All  Almost all  
Many   A few   None   
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Appendix C: Social Anxiety Questionnaire (SAQ-A30) 
Below are a series of social situations that may or may not cause you UNEASE, STRESS or 
NERVOUSNESS. Please place an “X” on the number next to each social situation that best 
reflects your reaction, where "1" represents no unease, stress or nervousness and "5" represents 
very high or extreme unease stress, or nervousness. 
If you have never experienced the situation described, please imagine what your level of 
UNEASE, STRESS, or NERVOUSNESS might be if you were in that situation and rate how you 
imagine you would feel by placing an “X” on the corresponding number. 
LEVEL OF UNEASE, STRESS OR NERVOUSNESS 
Not at all or very slight = 1 Slight = 2 Moderate = 3 High = 4 Very high or extremely high = 5 
Please rate all the items and do so honestly; do not worry about your answer because there are 
no right or wrong ones. Thank you very much for your collaboration. 
 
1. Greeting someone and being ignored  
2. Having to ask a neighbor to stop making noise  
3. Speaking in public  
4. Asking someone attractive of the opposite sex for a date 
5. Complaining to the waiter about my food 
6. Feeling watched by people of the opposite sex  
7. Participating in a meeting with people in authority  
8. Talking to someone who isn’t paying attention to what I am saying  
9. Refusing when asked to do something I don’t like doing  
10. Making new friends  
11. Telling someone that they have hurt my feelings  
12. Having to speak in class, at work, or in a meeting  
13. Maintaining a conversation with someone I’ve just met  
14. Expressing my annoyance to someone that is picking on me  
15. Greeting each person at a social meeting when I don’t know most of them  
16. Being teased in public  
17. Talking to people I don’t know at a party or a meeting  
18. Being asked a question in class by the teacher or by a superior in a meeting  
19. Looking into the eyes of someone I have just met while we are talking  
20. Being asked out by a person I am attracted to  
21. Making a mistake in front of other people  
22. Attending a social event where I know only one person  
23. Starting a conversation with someone of the opposite sex that I like  
24. Being reprimanded about something I have done wrong  
25. While having dinner with colleagues, classmates or workmates, being asked to speak on 
behalf of the entire group  
26. Telling someone that their behavior bothers me and asking them to stop  
27. Asking someone I find attractive to dance  
28. Being criticized  
29. Talking to a superior or a person in authority  
30. Telling someone I am attracted to that I would like to get to know them better 
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Appendix D: Letter to Forum Moderator(s) 




My name is Scott MacGregor.  I am a doctoral student in clinical psychology and a gamer since 
age five.  I am in the process of creating an adult measure of video game addiction and am 
interested in your site and its members to develop and validate this measure.   
 
Most gamers benefit greatly from playing; however, about fifteen percent of gamers become 
addicted.  The goal of my research study is to develop a measure that can help differentiate the 
small number of addicted gamers from the majority of gamers who receive benefits.  My hope is 
that this measure will allow mental health professionals to identify addicted gamers and provide 
services to them while simultaneously protecting gamers who are not addicted from becoming 
stigmatized or forced into unnecessary treatment. 
 
I am hoping you would support this study by posting a forum wide link and description of the 
study with an indication of your support.  The link will include four brief questionnaires that 
should not take forum members more than twenty minutes to complete.  As a bonus, I will be 
entering all gamers who complete the questionnaires in a raffle to win one of five $20 gift 
certificate to Amazon.com.  
 




Scott MacGregor  
 
  
ADULT GAMING ADDICTION SCALE  62 
Appendix E: Demographic Statistics 
Table 6 
Correlation Matrix between Research Variables and Age 
 Age 
GAS Total -.14** 
Typical Gaming Relationship -.13** 
Time Spent Gaming -.08** 
Satisfaction with Life .04* 
Loneliness -.12** 
Social Anxiety -.09** 
Note: *p = <.01, **p = < .001 
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Figure 2: Age and Gaming Addiction Scatterplot 
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Figure 3:  Age and Relationship Scatterplot 
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Figure 5: Age and Satisfaction with Life Scatterplot 
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Figure 6: Age and Loneliness Scatterplot 
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Figure 7: Age and Social Anxiety Scatterplot 
 
  











Between Groups 43.122 3 14.374 1.493 .214 
Within Groups 26091.688 2710 9.628   
Total 26134.810 2713    
Relationship Between Groups 5.630 3 1.877 1.781 .149 
Within Groups 2929.826 2781 1.054   
Total 2935.456 2784    
GAS Total Between Groups 965.876 3 321.959 1.946 .120 
Within Groups 406578.044 2457 165.477   
Total 407543.920 2460    
Satisfaction 
with Life 
Between Groups 1072.126 3 357.375 6.557 .000 
Within Groups 129884.137 2383 54.504   
Total 130956.262 2386    
Loneliness Between Groups 305.446 3 101.815 3.829 .009 
Within Groups 62228.220 2340 26.593   
Total 62533.666 2343    
Social 
Anxiety 
Between Groups 22678.082 3 7559.361 14.966 .000 
Within Groups 1111736.056 2201 505.105   
Total 1134414.139 2204    
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Table 8 




(I) What is 
your gender 















male female -.173 .487 .985 -1.42 1.08 
transgender 8.498* 1.980 .000 3.41 13.59 
other 2.398 2.340 .735 -3.62 8.41 
female male .173 .487 .985 -1.08 1.42 
transgender 8.671* 2.026 .000 3.46 13.88 
other 2.571 2.379 .702 -3.55 8.69 
transgender male -8.498* 1.980 .000 -13.59 -3.41 
female -8.671* 2.026 .000 -13.88 -3.46 
other -6.100 3.057 .190 -13.96 1.76 
other male -2.398 2.340 .735 -8.41 3.62 
female -2.571 2.379 .702 -8.69 3.55 
transgender 6.100 3.057 .190 -1.76 13.96 
Loneliness male female -.034 .341 1.000 -.91 .84 
transgender -4.687* 1.383 .004 -8.24 -1.13 
other -.044 1.635 1.000 -4.25 4.16 
female male .034 .341 1.000 -.84 .91 
transgender -4.653* 1.415 .006 -8.29 -1.01 
other -.010 1.662 1.000 -4.28 4.26 
transgender male 4.687* 1.383 .004 1.13 8.24 
female 4.653* 1.415 .006 1.01 8.29 
other 4.643 2.135 .131 -.85 10.13 
other male .044 1.635 1.000 -4.16 4.25 
female .010 1.662 1.000 -4.26 4.28 
transgender -4.643 2.135 .131 -10.13 .85 
Social 
Anxiety 
male female -8.973* 1.524 .000 -12.89 -5.05 
transgender -20.595* 6.254 .006 -36.67 -4.52 
other -5.954 7.509 .858 -25.26 13.35 
female male 8.973* 1.524 .000 5.05 12.89 
transgender -11.622 6.397 .266 -28.07 4.82 
other 3.019 7.628 .979 -16.59 22.63 
transgender male 20.595* 6.254 .006 4.52 36.67 
female 11.622 6.397 .266 -4.82 28.07 
other 14.641 9.746 .436 -10.41 39.70 
other male 5.954 7.509 .858 -13.35 25.26 
female -3.019 7.628 .979 -22.63 16.59 
transgender -14.641 9.746 .436 -39.70 10.41 
Note: *p < .05 
 
  













.299 1 .299 .031 .860 
Within 
Groups 
26134.511 2712 9.637   
Total 26134.810 2713    
Relationship Between 
Groups 
1.459 1 1.459 1.384 .240 
Within 
Groups 
2933.997 2783 1.054   
Total 2935.456 2784    
Gaming Addiction Between 
Groups 
46.697 1 46.697 .282 .596 
Within 
Groups 
407497.223 2459 165.717   





26.087 1 26.087 .475 .491 
Within 
Groups 
130930.175 2385 54.897   
Total 130956.262 2386    
Loneliness Between 
Groups 
35.049 1 35.049 1.313 .252 
Within 
Groups 
62498.616 2342 26.686   
Total 62533.666 2343    
Social Anxiety Between 
Groups 
77.857 1 77.857 .151 .697 
Within 
Groups 
1134336.281 2203 514.905   
Total 1134414.139 2204    
 
  











Between Groups 37.154 7 5.308 .550 .797 
Within Groups 26097.656 2706 9.644   
Total 26134.810 2713    
Relationship Between Groups 5.778 7 .825 .782 .602 
Within Groups 2929.678 2777 1.055   
Total 2935.456 2784    
Gaming 
Addiction 
Between Groups 9022.432 7 1288.919 7.93
4 
.000 
Within Groups 398521.488 2453 162.463   
Total 407543.920 2460    
Satisfaction 
with Life 
Between Groups 594.595 7 84.942 1.55
0 
.146 
Within Groups 130361.668 2379 54.797   
Total 130956.262 2386    
Loneliness Between Groups 249.397 7 35.628 1.33
6 
.229 
Within Groups 62284.269 2336 26.663   
Total 62533.666 2343    
Social 
Anxiety 
Between Groups 3763.919 7 537.703 1.04
5 
.397 
Within Groups 1130650.220 2197 514.634   
Total 1134414.139 2204    
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Table 11 




(I) How would 
you classify 
yourself? 


















-4.398 3.387 .900 -14.67 5.88 
Black/African 
American 
3.362 4.581 .996 -10.53 17.26 
White/European 
American 
1.464 3.304 1.000 -8.56 11.49 
Indigenous or 
Aboriginal 
5.229 5.834 .986 -12.47 22.93 
Multiracial -1.510 3.497 1.000 -12.12 9.10 
Other 2.568 3.460 .996 -7.93 13.07 
Would rather not 
say 
1.943 3.934 1.000 -9.99 13.88 
Asian/Pacific 
Islander 
Arab 4.398 3.387 .900 -5.88 14.67 
Black/African 
American 
7.760 3.286 .261 -2.21 17.73 
White/European 
American 
5.861* .854 .000 3.27 8.45 
Indigenous or 
Aboriginal 
9.626 4.884 .502 -5.19 24.44 
Multiracial 2.887 1.429 .468 -1.45 7.22 
Other 6.965* 1.337 .000 2.91 11.02 
Would rather not 
say 
6.340 2.299 .106 -.63 13.31 
Black/African 
American 
Arab -3.362 4.581 .996 -17.26 10.53 
Asian/Pacific 
Islander 
-7.760 3.286 .261 -17.73 2.21 
White/European 
American 
-1.899 3.200 .999 -11.61 7.81 
Indigenous or 
Aboriginal 
1.866 5.776 1.000 -15.66 19.39 
Multiracial -4.873 3.399 .842 -15.18 5.44 
Other -.795 3.361 1.000 -10.99 9.40 
Would rather not 
say 
-1.420 3.847 1.000 -13.09 10.25 
White/European 
American 
Arab -1.464 3.304 1.000 -11.49 8.56 
Asian/Pacific 
Islander 
-5.861* .854 .000 -8.45 -3.27 
Black/African 
American 
1.899 3.200 .999 -7.81 11.61 
Indigenous or 
Aboriginal 
3.765 4.827 .994 -10.88 18.41 
Multiracial -2.974 1.219 .223 -6.67 .73 
Other 1.104 1.109 .975 -2.26 4.47 
Would rather not 
say 
.479 2.174 1.000 -6.12 7.08 
Indigenous or 
Aboriginal 
Arab -5.229 5.834 .986 -22.93 12.47 
Asian/Pacific -9.626 4.884 .502 -24.44 5.19 




-1.866 5.776 1.000 -19.39 15.66 
White/European 
American 
-3.765 4.827 .994 -18.41 10.88 
Multiracial -6.739 4.961 .876 -21.79 8.31 
Other -2.661 4.935 .999 -17.63 12.31 
Would rather not 
say 
-3.286 5.277 .999 -19.29 12.72 
Multiracial Arab 1.510 3.497 1.000 -9.10 12.12 
Asian/Pacific 
Islander 
-2.887 1.429 .468 -7.22 1.45 
Black/African 
American 
4.873 3.399 .842 -5.44 15.18 
White/European 
American 
2.974 1.219 .223 -.73 6.67 
Indigenous or 
Aboriginal 
6.739 4.961 .876 -8.31 21.79 
Other 4.078 1.595 .173 -.76 8.92 
Would rather not 
say 
3.453 2.458 .855 -4.00 10.91 
Other Arab -2.568 3.460 .996 -13.07 7.93 
Asian/Pacific 
Islander 
-6.965* 1.337 .000 -11.02 -2.91 
Black/African 
American 
.795 3.361 1.000 -9.40 10.99 
White/European 
American 
-1.104 1.109 .975 -4.47 2.26 
Indigenous or 
Aboriginal 
2.661 4.935 .999 -12.31 17.63 
Multiracial -4.078 1.595 .173 -8.92 .76 
Would rather not 
say 
-.625 2.405 1.000 -7.92 6.67 
Would rather 
not say 
Arab -1.943 3.934 1.000 -13.88 9.99 
Asian/Pacific 
Islander 
-6.340 2.299 .106 -13.31 .63 
Black/African 
American 
1.420 3.847 1.000 -10.25 13.09 
White/European 
American 
-.479 2.174 1.000 -7.08 6.12 
Indigenous or 
Aboriginal 
3.286 5.277 .999 -12.72 19.29 
Multiracial -3.453 2.458 .855 -10.91 4.00 
Other .625 2.405 1.000 -6.67 7.92 
Note: *p <.05 
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Table 12 
Marital Status Descriptives 

















427 51.78 11.591 .561 50.68 52.88 28 99 
Married 393 49.04 11.838 .597 47.87 50.22 27 105 
Separated 14 48.57 12.936 3.457 41.10 56.04 35 74 
Widowed 2 36.50 7.778 5.500 -33.38 106.38 31 42 




30 46.37 10.617 1.938 42.40 50.33 34 71 
Total 2461 51.99 12.871 .259 51.49 52.50 21 105 
Satisfaction 
with Life 




413 22.81 6.830 .336 22.15 23.47 5 35 
Married 387 25.23 6.819 .347 24.55 25.91 5 35 
Separated 14 16.00 7.676 2.052 11.57 20.43 5 28 
Widowed 2 24.00 9.899 7.000 -64.94 112.94 17 31 




29 23.17 6.319 1.173 20.77 25.58 9 34 
Total 2387 21.46 7.408 .152 21.16 21.75 5 35 




408 14.55 4.450 .220 14.11 14.98 8 28 
Married 380 13.91 4.253 .218 13.48 14.34 8 29 
Separated 14 17.64 4.940 1.320 14.79 20.49 9 28 
Widowed 2 16.50 3.536 2.500 -15.27 48.27 14 19 
Single 1477 17.66 5.195 .135 17.39 17.92 8 32 
Would 29 15.72 4.333 .805 14.08 17.37 8 23 
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rather not 
say 
Total 2344 16.49 5.166 .107 16.28 16.70 8 32 
Social 
Anxiety 




381 75.51 22.545 1.155 73.24 77.79 30 143 
Married 356 70.75 22.574 1.196 68.40 73.10 30 150 
Separated 13 71.08 22.448 6.226 57.51 84.64 42 122 
Widowed 2 68.00 8.485 6.000 -8.24 144.24 62 74 




28 75.00 20.580 3.889 67.02 82.98 31 133 
Total 2205 75.86 22.687 .483 74.91 76.80 30 150 
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Table 13 
 
Marital Status ANOVA 







Between Groups 388.151 6 64.692 6.802 .000 
Within Groups 25746.659 2707 9.511   
Total 26134.810 2713    
Relationship Between Groups 18.081 6 3.014 2.870 .009 
Within Groups 2917.374 2778 1.050   
Total 2935.456 2784    
Gaming 
Addiction 
Between Groups 6556.319 6 1092.720 6.687 .000 
Within Groups 400987.601 2454 163.402   
Total 407543.920 2460    
Satisfaction 
with Life 
Between Groups 9508.364 6 1584.727 31.056 .000 
Within Groups 121447.898 2380 51.029   
Total 130956.262 2386    
Loneliness Between Groups 6182.943 6 1030.491 42.737 .000 
Within Groups 56350.722 2337 24.112   
Total 62533.666 2343    
Social 
Anxiety 
Between Groups 12875.607 6 2145.935 4.206 .000 
Within Groups 1121538.532 2198 510.254   
Total 1134414.139 2204    
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Table 14 

























Divorced Living with 
another 
.53586 .54020 .956 -1.0580 2.1297 
Married 1.06971 .54278 .434 -.5318 2.6712 
Separated -.40000 .95175 1.000 -3.2082 2.4082 
Widowed -2.66667 1.85530 .781 -8.1408 2.8075 
Single .09680 .52652 1.000 -1.4567 1.6503 
Would rather 
not say 
.79412 .74262 .937 -1.3970 2.9853 
Living with 
another 
Divorced -.53586 .54020 .956 -2.1297 1.0580 
Married .53385 .20719 .134 -.0775 1.1452 
Separated -.93586 .80879 .910 -3.3222 1.4505 
Widowed -3.20253 1.78618 .553 -8.4727 2.0677 
Single -.43906 .15982 .087 -.9106 .0325 
Would rather 
not say 
.25825 .54754 .999 -1.3573 1.8738 
Married Divorced -1.06971 .54278 .434 -2.6712 .5318 
Living with 
another 
-.53385 .20719 .134 -1.1452 .0775 
Separated -1.46971 .81052 .539 -3.8612 .9218 
Widowed -3.73638 1.78696 .358 -9.0089 1.5361 
Single -.97291* .16834 .000 -1.4696 -.4762 
Would rather 
not say 
-.27559 .55009 .999 -1.8987 1.3475 
Separated Divorced .40000 .95175 1.000 -2.4082 3.2082 
Living with 
another 
.93586 .80879 .910 -1.4505 3.3222 
Married 1.46971 .81052 .539 -.9218 3.8612 
Widowed -2.26667 1.95050 .908 -8.0217 3.4884 
Single .49680 .79972 .996 -1.8628 2.8564 
Would rather 
not say 
1.19412 .95594 .875 -1.6264 4.0147 
Widowed Divorced 2.66667 1.85530 .781 -2.8075 8.1408 
Living with 
another 
3.20253 1.78618 .553 -2.0677 8.4727 
Married 3.73638 1.78696 .358 -1.5361 9.0089 
Separated 2.26667 1.95050 .908 -3.4884 8.0217 
Single 2.76347 1.78209 .714 -2.4947 8.0216 
Would rather 
not say 
3.46078 1.85745 .505 -2.0197 8.9413 
Single Divorced -.09680 .52652 1.000 -1.6503 1.4567 
Living with 
another 
.43906 .15982 .087 -.0325 .9106 
Married .97291* .16834 .000 .4762 1.4696 
Separated -.49680 .79972 .996 -2.8564 1.8628 
Widowed -2.76347 1.78209 .714 -8.0216 2.4947 
Would rather 
not say 
.69731 .53406 .850 -.8784 2.2731 
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Would rather 
not say 
Divorced -.79412 .74262 .937 -2.9853 1.3970 
Living with 
another 
-.25825 .54754 .999 -1.8738 1.3573 
Married .27559 .55009 .999 -1.3475 1.8987 
Separated -1.19412 .95594 .875 -4.0147 1.6264 
Widowed -3.46078 1.85745 .505 -8.9413 2.0197 
Single -.69731 .53406 .850 -2.2731 .8784 
Relationship Divorced Living with 
another 
-.587* .171 .010 -1.09 -.08 
Married -.407 .171 .211 -.91 .10 
Separated -.359 .311 .911 -1.28 .56 
Widowed -.359 .614 .997 -2.17 1.45 
Single -.461 .166 .081 -.95 .03 
Would rather 
not say 
-.614 .240 .141 -1.32 .10 
Living with 
another 
Divorced .587* .171 .010 .08 1.09 
Married .180 .068 .111 -.02 .38 
Separated .228 .269 .980 -.56 1.02 
Widowed .228 .593 1.000 -1.52 1.98 
Single .126 .052 .193 -.03 .28 
Would rather 
not say 
-.027 .182 1.000 -.56 .51 
Married Divorced .407 .171 .211 -.10 .91 
Living with 
another 
-.180 .068 .111 -.38 .02 
Separated .048 .269 1.000 -.75 .84 
Widowed .048 .594 1.000 -1.70 1.80 
Single -.054 .055 .959 -.22 .11 
Would rather 
not say 
-.207 .183 .918 -.75 .33 
Separated Divorced .359 .311 .911 -.56 1.28 
Living with 
another 
-.228 .269 .980 -1.02 .56 
Married -.048 .269 1.000 -.84 .75 
Widowed .000 .648 1.000 -1.91 1.91 
Single -.102 .266 1.000 -.89 .68 
Would rather 
not say 
-.255 .318 .985 -1.19 .68 
Widowed Divorced .359 .614 .997 -1.45 2.17 
Living with 
another 
-.228 .593 1.000 -1.98 1.52 
Married -.048 .594 1.000 -1.80 1.70 
Separated .000 .648 1.000 -1.91 1.91 
Single -.102 .592 1.000 -1.85 1.65 
Would rather 
not say 
-.255 .617 1.000 -2.08 1.57 
Single Divorced .461 .166 .081 -.03 .95 
Living with 
another 
-.126 .052 .193 -.28 .03 
Married .054 .055 .959 -.11 .22 
Separated .102 .266 1.000 -.68 .89 
Widowed .102 .592 1.000 -1.65 1.85 
Would rather 
not say 
-.153 .177 .978 -.68 .37 
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Would rather 
not say 
Divorced .614 .240 .141 -.10 1.32 
Living with 
another 
.027 .182 1.000 -.51 .56 
Married .207 .183 .918 -.33 .75 
Separated .255 .318 .985 -.68 1.19 
Widowed .255 .617 1.000 -1.57 2.08 
Single .153 .177 .978 -.37 .68 
Gaming 
Addiction 
Divorced Living with 
another 
-.633 2.278 1.000 -7.35 6.09 
Married 2.104 2.285 .969 -4.64 8.85 
Separated 2.576 4.059 .996 -9.40 14.55 
Widowed 14.647 9.301 .699 -12.80 42.09 
Single -1.826 2.216 .983 -8.36 4.71 
Would rather 
not say 
4.780 3.202 .749 -4.67 14.23 
Living with 
another 
Divorced .633 2.278 1.000 -6.09 7.35 
Married 2.737* .894 .036 .10 5.37 
Separated 3.208 3.472 .969 -7.04 13.45 
Widowed 15.280 9.060 .625 -11.45 42.01 
Single -1.193 .698 .610 -3.25 .87 
Would rather 
not say 
5.413 2.414 .273 -1.71 12.54 
Married Divorced -2.104 2.285 .969 -8.85 4.64 
Living with 
another 
-2.737* .894 .036 -5.37 -.10 
Separated .472 3.477 1.000 -9.79 10.73 
Widowed 12.543 9.062 .810 -14.20 39.28 
Single -3.930* .721 .000 -6.06 -1.80 
Would rather 
not say 
2.677 2.421 .927 -4.47 9.82 
Separated Divorced -2.576 4.059 .996 -14.55 9.40 
Living with 
another 
-3.208 3.472 .969 -13.45 7.04 
Married -.472 3.477 1.000 -10.73 9.79 
Widowed 12.071 9.663 .875 -16.44 40.58 
Single -4.402 3.432 .860 -14.53 5.72 
Would rather 
not say 
2.205 4.137 .998 -10.00 14.41 
Widowed Divorced -14.647 9.301 .699 -42.09 12.80 
Living with 
another 
-15.280 9.060 .625 -42.01 11.45 
Married -12.543 9.062 .810 -39.28 14.20 
Separated -12.071 9.663 .875 -40.58 16.44 
Single -16.473 9.045 .534 -43.16 10.22 
Would rather 
not say 
-9.867 9.335 .940 -37.41 17.68 
Single Divorced 1.826 2.216 .983 -4.71 8.36 
Living with 
another 
1.193 .698 .610 -.87 3.25 
Married 3.930* .721 .000 1.80 6.06 
Separated 4.402 3.432 .860 -5.72 14.53 
Widowed 16.473 9.045 .534 -10.22 43.16 
Would rather 
not say 
6.606 2.356 .075 -.35 13.56 
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Would rather 
not say 
Divorced -4.780 3.202 .749 -14.23 4.67 
Living with 
another 
-5.413 2.414 .273 -12.54 1.71 
Married -2.677 2.421 .927 -9.82 4.47 
Separated -2.205 4.137 .998 -14.41 10.00 
Widowed 9.867 9.335 .940 -17.68 37.41 
Single -6.606 2.356 .075 -13.56 .35 
Satisfaction 
with Life 
Divorced Living with 
another 
-4.667* 1.275 .005 -8.43 -.91 
Married -7.080* 1.278 .000 -10.85 -3.31 
Separated 2.147 2.268 .965 -4.55 8.84 
Widowed -5.853 5.198 .920 -21.19 9.48 
Single -2.059 1.239 .641 -5.71 1.60 
Would rather 
not say 
-5.025 1.806 .079 -10.35 .30 
Living with 
another 
Divorced 4.667* 1.275 .005 .91 8.43 
Married -2.414* .505 .000 -3.91 -.92 
Separated 6.814* 1.941 .008 1.09 12.54 
Widowed -1.186 5.063 1.000 -16.13 13.75 
Single 2.607* .397 .000 1.44 3.78 
Would rather 
not say 
-.359 1.372 1.000 -4.41 3.69 
Married Divorced 7.080* 1.278 .000 3.31 10.85 
Living with 
another 
2.414* .505 .000 .92 3.91 
Separated 9.227* 1.943 .000 3.49 14.96 
Widowed 1.227 5.064 1.000 -13.72 16.17 
Single 5.021* .407 .000 3.82 6.22 
Would rather 
not say 
2.055 1.375 .748 -2.00 6.11 
Separated Divorced -2.147 2.268 .965 -8.84 4.55 
Living with 
another 
-6.814* 1.941 .008 -12.54 -1.09 
Married -9.227* 1.943 .000 -14.96 -3.49 
Widowed -8.000 5.400 .756 -23.93 7.93 
Single -4.206 1.918 .300 -9.87 1.45 
Would rather 
not say 
-7.172* 2.325 .034 -14.03 -.31 
Widowed Divorced 5.853 5.198 .920 -9.48 21.19 
Living with 
another 
1.186 5.063 1.000 -13.75 16.13 
Married -1.227 5.064 1.000 -16.17 13.72 
Separated 8.000 5.400 .756 -7.93 23.93 
Single 3.794 5.055 .989 -11.12 18.71 
Would rather 
not say 
.828 5.222 1.000 -14.58 16.24 
Single Divorced 2.059 1.239 .641 -1.60 5.71 
Living with 
another 
-2.607* .397 .000 -3.78 -1.44 
Married -5.021* .407 .000 -6.22 -3.82 
Separated 4.206 1.918 .300 -1.45 9.87 
Widowed -3.794 5.055 .989 -18.71 11.12 
Would rather 
not say 
-2.966 1.339 .288 -6.92 .99 
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Would rather 
not say 
Divorced 5.025 1.806 .079 -.30 10.35 
Living with 
another 
.359 1.372 1.000 -3.69 4.41 
Married -2.055 1.375 .748 -6.11 2.00 
Separated 7.172* 2.325 .034 .31 14.03 
Widowed -.828 5.222 1.000 -16.24 14.58 
Single 2.966 1.339 .288 -.99 6.92 
Loneliness Divorced Living with 
another 
3.306* .877 .003 .72 5.89 
Married 3.940* .879 .000 1.35 6.53 
Separated .210 1.559 1.000 -4.39 4.81 
Widowed 1.353 3.573 1.000 -9.19 11.90 
Single .193 .852 1.000 -2.32 2.71 
Would rather 
not say 
2.129 1.241 .606 -1.53 5.79 
Living with 
another 
Divorced -3.306* .877 .003 -5.89 -.72 
Married .633 .350 .542 -.40 1.67 
Separated -3.096 1.335 .235 -7.03 .84 
Widowed -1.953 3.481 .998 -12.22 8.32 
Single -3.113* .275 .000 -3.92 -2.30 
Would rather 
not say 
-1.178 .944 .875 -3.96 1.61 
Married Divorced -3.940* .879 .000 -6.53 -1.35 
Living with 
another 
-.633 .350 .542 -1.67 .40 
Separated -3.730 1.336 .078 -7.67 .21 
Widowed -2.587 3.481 .990 -12.86 7.69 
Single -3.746* .282 .000 -4.58 -2.91 
Would rather 
not say 
-1.811 .946 .471 -4.60 .98 
Separated Divorced -.210 1.559 1.000 -4.81 4.39 
Living with 
another 
3.096 1.335 .235 -.84 7.03 
Married 3.730 1.336 .078 -.21 7.67 
Widowed 1.143 3.712 1.000 -9.81 12.10 
Single -.017 1.319 1.000 -3.91 3.87 
Would rather 
not say 
1.919 1.598 .894 -2.80 6.63 
Widowed Divorced -1.353 3.573 1.000 -11.90 9.19 
Living with 
another 
1.953 3.481 .998 -8.32 12.22 
Married 2.587 3.481 .990 -7.69 12.86 
Separated -1.143 3.712 1.000 -12.10 9.81 
Single -1.159 3.475 1.000 -11.41 9.09 
Would rather 
not say 
.776 3.590 1.000 -9.82 11.37 
Single Divorced -.193 .852 1.000 -2.71 2.32 
Living with 
another 
3.113* .275 .000 2.30 3.92 
Married 3.746* .282 .000 2.91 4.58 
Separated .017 1.319 1.000 -3.87 3.91 
Widowed 1.159 3.475 1.000 -9.09 11.41 
Would rather 
not say 
1.935 .921 .352 -.78 4.65 
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Would rather 
not say 
Divorced -2.129 1.241 .606 -5.79 1.53 
Living with 
another 
1.178 .944 .875 -1.61 3.96 
Married 1.811 .946 .471 -.98 4.60 
Separated -1.919 1.598 .894 -6.63 2.80 
Widowed -.776 3.590 1.000 -11.37 9.82 
Single -1.935 .921 .352 -4.65 .78 
Social 
Anxiety 
Divorced Living with 
another 
-.482 4.219 1.000 -12.93 11.97 
Married 4.282 4.230 .951 -8.20 16.77 
Separated 3.955 7.464 .998 -18.07 25.98 
Widowed 7.032 16.480 1.000 -41.60 55.67 
Single -2.312 4.102 .998 -14.42 9.79 
Would rather 
not say 
.032 5.889 1.000 -17.35 17.41 
Living with 
another 
Divorced .482 4.219 1.000 -11.97 12.93 
Married 4.764 1.665 .064 -.15 9.68 
Separated 4.438 6.371 .993 -14.36 23.24 
Widowed 7.514 16.015 .999 -39.75 54.77 
Single -1.830 1.306 .801 -5.68 2.02 
Would rather 
not say 
.514 4.423 1.000 -12.54 13.57 
Married Divorced -4.282 4.230 .951 -16.77 8.20 
Living with 
another 
-4.764 1.665 .064 -9.68 .15 
Separated -.327 6.378 1.000 -19.15 18.50 
Widowed 2.750 16.018 1.000 -44.52 50.02 
Single -6.594* 1.341 .000 -10.55 -2.64 
Would rather 
not say 
-4.250 4.434 .963 -17.33 8.83 
Separated Divorced -3.955 7.464 .998 -25.98 18.07 
Living with 
another 
-4.438 6.371 .993 -23.24 14.36 
Married .327 6.378 1.000 -18.50 19.15 
Widowed 3.077 17.157 1.000 -47.56 53.71 
Single -6.267 6.294 .955 -24.84 12.31 
Would rather 
not say 
-3.923 7.581 .999 -26.30 18.45 
Widowed Divorced -7.032 16.480 1.000 -55.67 41.60 
Living with 
another 
-7.514 16.015 .999 -54.77 39.75 
Married -2.750 16.018 1.000 -50.02 44.52 
Separated -3.077 17.157 1.000 -53.71 47.56 
Single -9.344 15.984 .997 -56.51 37.83 
Would rather 
not say 
-7.000 16.533 1.000 -55.79 41.79 
Single Divorced 2.312 4.102 .998 -9.79 14.42 
Living with 
another 
1.830 1.306 .801 -2.02 5.68 
Married 6.594* 1.341 .000 2.64 10.55 
Separated 6.267 6.294 .955 -12.31 24.84 
Widowed 9.344 15.984 .997 -37.83 56.51 
Would rather 
not say 
2.344 4.312 .998 -10.38 15.07 
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Would rather 
not say 
Divorced -.032 5.889 1.000 -17.41 17.35 
Living with 
another 
-.514 4.423 1.000 -13.57 12.54 
Married 4.250 4.434 .963 -8.83 17.33 
Separated 3.923 7.581 .999 -18.45 26.30 
Widowed 7.000 16.533 1.000 -41.79 55.79 
Single -2.344 4.312 .998 -15.07 10.38 
Note: *p < .05 
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Appendix F: Research Variables Regression Analysis 
Table 15 
Residuals Statistics for Research Variables 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 37.7558 77.8785 51.8635 6.36236 2147 
Residual -31.16352 42.17295 .00000 11.03772 2147 
Std. Predicted Value -2.217 4.089 .000 1.000 2147 
Std. Residual -2.821 3.817 .000 .999 2147 
Dependent Variable: GAS Total 
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Figure 8: Research Variables Regression Histogram 
 
  





Research Variables Outlier Statistics 
 Case Number GAS Total Statistic Sig. F 
Stud. Deleted Residual 1 2524 94.00 3.832  
2 2413 105.00 3.725  
3 1173 105.00 3.681  
4 2501 87.00 3.505  
5 2646 99.00 3.431  
6 1360 85.00 3.400  
7 2434 98.00 3.359  
8 1544 84.00 3.224  
9 1920 81.00 3.187  
10 85 90.00 3.130  
Cook's Distance 1 2413 105.00 .033 .999 
2 2731 36.00 .014 1.000 
3 2785 47.00 .013 1.000 
4 2765 33.00 .012 1.000 
5 1173 105.00 .012 1.000 
6 85 90.00 .010 1.000 
7 2761 73.00 .010 1.000 
8 2781 58.00 .009 1.000 
9 2725 101.00 .008 1.000 
10 2753 99.00 .008 1.000 
Centered Leverage Value 1 2785 47.00 .019  
2 2784 43.00 .017  
3 2771 59.00 .015  
4 2769 49.00 .015  
5 2776 39.00 .014  
6 2782 57.00 .014  
7 2779 51.00 .014  
8 2765 33.00 .014  
9 2781 58.00 .013  
10 2766 59.00 .013  
 Dependent Variable: GAS Total 
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Appendix G: Moderator Regression Analysis 
Table 17 
Residuals Statistics for Moderator Analysis 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 45.8508 71.9814 51.8878 3.33536 2397 
Residual -34.93654 53.98382 .00000 12.32047 2397 
Std. Predicted Value -1.810 6.024 .000 1.000 2397 
Std. Residual -2.834 4.379 .000 .999 2397 
Dependent Variable: GAS Total 
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Figure 9: Moderator Effect Regression Histogram 
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Table 18 
 
Moderator Effect Outlier Statistics 
 Case Number GAS Total Statistic Sig. F 
Stud. Deleted Residual 1 2413 105.00 4.411  
2 1173 105.00 4.335  
3 1876 98.00 3.679  
4 2340 99.00 3.596  
5 1730 98.00 3.577  
6 2646 99.00 3.499  
7 2434 98.00 3.432  
8 85 90.00 3.385  
9 2512 92.00 3.206  
10 2725 101.00 3.192  
Cook's Distance 1 2783 35.00 .058 .994 
2 2776 39.00 .035 .998 
3 2413 105.00 .033 .998 
4 2765 33.00 .025 .999 
5 2761 73.00 .024 .999 
6 2586 85.00 .022 .999 
7 2767 36.00 .021 .999 
8 2785 47.00 .020 .999 
9 2764 51.00 .020 .999 
10 2725 101.00 .019 .999 
Centered Leverage Value 1 2773 60.00 .078  
2 2761 73.00 .051  
3 2783 35.00 .041  
4 2750 45.00 .037  
5 2776 39.00 .036  
6 2782 57.00 .032  
7 2770 58.00 .028  
8 2764 51.00 .028  
9 2778 . .027  
10 2785 47.00 .018  
Dependent Variable: GAS Total 
 
 
